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ON PATIENTS WITH PERNICIOUS ANEMIA. 

Matthew C. Riddle, M.D., 
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(From the Thomas Henry Simpson Memorial Institute for Medical Research, 

Ann Arbor, Michigan.) 


In 1926 Minot and Murphy demonstrated^ that, when sufficient 
amounts of liver were included in the diet of' patients with pernicious 
anemia, prompt and enduring remissions invariably occurred. 
Later, aided by Cohn® and others, they showed that the active sub- 
stance in liver which produces this effect can be extracted from 
liver in concentrated form. Now various extracts of liver, which 
contain in small bulk its therapeutic value, are available for general 
use. Such liver extracts have obvious practical advantages in the 
study and treatment of pernicious anemia, since, freed from most 
of the substances present in liver, the potent material can easily 
be administered in concentrated form in large amounts. The cus- 
tomary dosage of liver given to patients with pernicious anemia is 
that originally recommended by Minot and Murphy,^ that is, 125 
to 240 gm. dailj^ If liver extract is used, somewhat larger daily 
doses (extract derived from 300 to 600 gm. of fresh liver) are ordinar- 
ily required. 

VOL. ISO, NO. 1. — JULY, 1930 
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Minotj Murphy, Cohn and their associates^ have also studied the 
relation of the amounts of liver extract used to the reticulocyte 
response and find that when the extract derived from 300 gm. of 
liver is administered daily a satisfactory response is produced. If a 
greater amount of extract (from 600 gm. of liver) is given daily, the 
response is similar in magnitude but occurs more rapidly. If lesser 
amounts of extract are used the rise in the percentage of reticulo- 
cytes may occur but is less in magnitude, is more delayed and is 
more prolonged. They believe that ‘Vithin certain limits the 
response tends to depend upon the total amount of extract given 
rather than the daily dose.” 

This observation and the experience of Bloomfield® who produced 
a complete remission in a patient with sprue with a single large dose 
of liver extract suggested the study of the effects of single, massive 
doses of liver extract in pernicious anemia which is reported in this 
paper. 

Material and Methods. The effects of single, massive doses of 
liver extract were studied intensively in 4 patients with tj^iical 
pernicious anemia over periods of from tv^enty-two to thirty-seven 
days. In 3 patients a single dose of thirty vials of Lilly’s liver 
extract No. 343 (equivalent to 3000 gm. of liver) was given. To 
the fourth patient half this amount or fifteen vials of liver extract 
was used as a single dose. No further medication was given to any 
of these patients until the resultant reticulocyte response was 
completed. 

The required amount of liver extract, dissolved in 200 or 300 cc. 
of water, was usually given by stomach tube since in such large 
amounts liver extract taken by mouth is extremely nauseating and 
camiot be retained when swallowed. Even when introduced by 
stomach tube considerable amounts of liver extract, mixed with 
gastric juice and saliva, were vomited within a half hour. When 
this occurred the vomited material was filtered and returned b.y 
stomach tube, and was retained. Following the administration of 
the liver extract in this fashion, the patients complained of nausea 
and a sensation of fullness in the epigastrium which disappeared 
within an hour as the patient lay quietly in bed. As these s^’^mptoms 
disappeared there was increased intestinal activity, followed by a 
profuse watery diarrhea in about an hour. After the passage of 
several liquid stools no further discomfort was experienced. Except 
for the transitory nausea and diarrhea, no ill effects from these verj'' 
large doses of liver extract were observed. 

Observations on the changes occurring in the blood were made 
at frequent intervals. In 3 patients the percentage of reticulocj'tes 
was estimated at four-hourintervals day and night durhig the reticu- 
locyte response; in the fourth patient at tAvelve-hour intervals. 
The numbers of red blood cells and white blood cells were counted 
and the amount of liemoglobin in tlie blood was determined at 



3 


EroDLE, STUEGIS: PERNICIOITS ANEMIA 


least every twelve hours and in one patient every four hoih’S. The 
changes in the microscopic character of the various tj’pes of blood 
cells were also carefully studied at intervals of four to twelve hours. 

All estimations were performed with standardized instruments and 
with the usual precautions to insure accuracy. 

Case Reports. Each patient gave a characteristic lustory of pernicious 
anemia and the physical and laboratory findings were typical of this disease. 
In every patient the characteristic response and improvement of blood 
followed hver medication. . , . 

Case A.— Mr. H. E,., aged sixty-three j^ears, entered the hospital during 
a second relapse on May 14, 1928. The initial blood findings were: Red 
blood cell count, 2,370,000 per c.mm.; white blood ceU count, 2120 per 
c.mm.; hemoglobin, 57 per cent (Sahli). On May 16 he was given fifteen 
vials of Lilly’s liver extract No. 343 at 8 p.m. by stomach tube. No further 
medication was given until May 29, when daily doses of thirty capsules of 
Abbott’s liver extract were begun. At the time of discharge, June 4, 1928, 
the blood findings were: Red blood ceU count, 3,780,000 per c.inm.; 
white blood cell count, 9850 per c.mm.; hemoglobin, 77 per cent (Sahli). 

Case B.— Mr. A. B., aged fifty-four years, was studied during his first 
relapse. On entering the hospital. May 17, 1928, his initial blood findings 
were: Red blood ceU count, 1,870,000 per c.mm.; white blood ceU count, 
5600 per c.mm.; hemoglobin, 50 per cent (Sahh). On May 18, at 4 p.m., 
thirty vials of Lilly’s liver extract No. 343 w^ere administered by stomach 
tube. No further medication was given until May 30, when four vials of 
LiUy’s liver extract No. 343 were given daily. When discharged, June 12, 
1928, the blood findings were: Red blood cell count, 2,670,000 per c.mm.; 
white blood cell count, 8300 per c.mm.; hemoglobin, 75 per cent (Sahh). 

Case C. — Mr. J. R., aged fifty-five years, was studied during his third 
relapse. On May 8, 1928, before treatment the blood findings were; 
Red blood cell count, 1,430,000 per c.mm.; white blood ceU count, 3300 per 
c.mm.; hemoglobin, 32 per cent (Sahli). On May 8, at 8 a.m., thirty vials 
of LiUy’s liver extract No. 343 were given by stomach tube. No further 
medication was given untU May 25, when at 4 p.m., a second dose of thirt}'^ 
vials of Lilly’s liver extract No. 343 was administered by stomach tube. 
On June 2 the daily administration of four rdals of LiUy’s liver extract No. 343 
was begun. RTien he was discharged on June 20, 1928, the blood findings 
were: Red blood cell count, 3,910,000 per c.mm.; white blood cell count, 
6000 per c.mm.; hemoglobin, 76 per cent (SalUi). 

Case D.— Mr. B._ P., aged forty-two_ years, entered the hospital on May 
18, 1928, during his second relapse, in a semicomatose condition. The 
initial blood findings then were: Red blood cell count, 690,000 per c.mm.; 
white blood ceU count, 4900 per c.mm.; hemoglobin, 15 per cent (Sahli). 
oio ^ given thirty vials of Lilly’s liver extract No. 

343 by stomach tube. No further medication, was given until June 1, when 
daily doses of thirty capsules of Abbott’s liver extract were begun. When 
discharged on June 20, 1928, his blood findings were; Red blood cell 
count, 2,400,000 per c.mm.; white blood ceU count, 6250 per c.mm.; hemo- 
globin, 42 per cent (Salili). ^ 


^ Clinical Effects of a Single Massive Dose of Liver Extract. The 
immediate clinical response of patients wdth pernicious anemia to 
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the adi^inistration of a single, massii’-e dose of liver extract com- 
pares favorably with that obtained when adequate smaller daily 
doses are given. The increase of appetite, strength and sense of 
well being, and the decrease of pallor and icterus are similar in either 
case although improvement begins somewhat earlier following 
the administration of massive single doses. Ordinarily, when three 
to six vials of liver extract are given dailjq evidence of clinical 
improvement is seen in from three to four da3^s after liver medica- 
tion has been started. Patients receiving a single dose of thirty" 
vials of liver extract begin to show clinical improvement after two 
daj’^s. One patient (Mr. B. P.), who was semicomatose and, being 
nauseated, was unable to retain food, regained consciousness and 
appetite within twent3Mour hours after the administration of thirt3' 
vials of liver extract. 

The Reticulocyte Response to Single Large Doses of Liver Extract, 
The reticuioc3'te response to liver treatment in patients with per- 
nicious anemia serves, as Minot- has emphasized, as a valuable 
index of the effectiveness of treatment, and is therefore, from a 
practical standpoint, a most important feature of early remission. 
The nature of this response and the important factors influencing 
it are well known to consist of a rise and a subsequent fall in the 
numbers and the percentage of er3''throc3d;es containing reticulum 
during the first two weeks of liver treatment. The important 
features of the reticuloc3'te response are its magnitude and the rate 
at which it takes place. 

The magnitude of the response is measured either b3'’ the concen- 
tration of reticuloc3i;es (million per c.mm. of blood) when their 
percentage is greatest or b3^ the maximum percentage of reticulo- 
C3'^tes observed during the reticulocyte response. Minot and his 
associates , 2 b3" stud3’'ing the data obtained from groups of patients 
with var3dng degrees of anemia, have made the observation, which 
has been confirmed b3^ others, that the magnitude of the reticulo- 
cyte response varies inversel3' with the red blood cell count before 
treatment. The3’' have found empiricall3^ that the relationship 
between the red blood cell count of the patient before treatment 
(Eo), and the expected maximum concentration of reticuloc3'tes 
(Epr) in millions per cmm, of blood can be expressed b3’' the 
formula: Epr = 0.73 — 0.2 Eo. In our experience this formula 
is satisfactor3% and may be used to determine whether treatment, in 
an3" given case has been efficient. 

The rate at which changes in the percentage of reticulocytes 
occur is measured b3^ the time intervals between the first adminis- 
tration of liver and the beginning, peak, and end of the increase of 
reticuloc3'tes. Ordinarib’- the reticuloc3des begin to increase about 
three da3's after treatment begins, rise to their greatest numbers 
on the seventh or eighth da3’', and return to a normal percentage 
(approximateb" 2 per cent) in about tv'o weeks if the daib" dosage 
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of liver is 300 gm. or an equally effective amount of liver extract. 
If larger amounts of liver material are given, these changes tend to 
occur earlier. The first rise in percentage may appear as early as 
the second day, the maximum percentage by the fifth or sixth day, 
and the end of the increase by the tenth or twelfth day if maximal 
amounts of liver (600 gm. or more) or liver extract are used dailjL 
Judged by these standards the reticulocyte responses obtained 
after the administration of single, massive doses of liver extract, 
were satisfactory in the 4 patients studied. The significant data 
are shovm in the table. That the response obtained in each case was 
approximately of the expected magnitude may be seen by a com- 
parison of the concentration of reticulocytes observed at the peak of 
the reticulocyte rise and the concentration estimated by the formula: 
Epr = 0.73 — 0,2 Eo. 


EFFECTS OF SINGLE 

MASSIVE 

DOSES OF 

LIVER EXTRACT. 


A. 

B. 

C. 

D. 

Patients. 

Mr. H. R. 

Mr. A. B. 

Mr. J. R. 

Mr. B. P. 

RED BLOOD CELL COUNT, 

MILLIONS per C.mm. 


Before treatment (Eo) 

2.37 

1.87 

1.43 

0.69 

At peak of retie, rise (Ep) . 

2.86 

2.41 

1.99 

1.12 

End of retie, response . 

3.56 

2.71 

2.11 

1.57 

hemoglobin (sahli). 



Before treatment . 

57 

50 

32 

15 

At peak of retie, rise , 

66 

52 

47 

20 

End of retie, rise . 

70 

61 

47 

35 

WHITE BLOOD CELL COUNT, PEK 

C.MM. 


Before treatment . 

2120 

5600 

3300 

4900 

At peak of retie, rise . 

9100 

7500 

4600 

6150 

End of retie, rise 

9600 

7100 

4350 

5850 

RETICULOCYTE 

RESPONSE. 



Maximum percentage (R) . 
Maximum concentration 

7.5 

11.4 

19.4 

55.7 

(observed) , millions per 
c.mm. (EpR) . . 

0.215 

0.275 

0.386 

0.624 

Maximum concentration 




(calculated), 0.73 to 0.2 
(Eo) 

0.256 

0.356 

0.444 

0.592 

Increase begins (hours after 
treatment) .... 
Increase maximum (hours 

48 

48 

52 

48 

after treatment) . 
Increase ends (hours after 

120 

132 

140 

104 

treatment) .... 
Duration retie, increase 

240 

228 

236 

228 

(hours) 

192 

180 

184 

180 

dosage OF LIVER EXTRACT. 



Vials of liver extract (one 





■vial 100 gm. liver) . . 

15 

30 

30 

30 


The rate of the reticulocyte response was remarkably constant in 
le 4 patients studied. The first rise in the percentage of the reticu- 
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locj'tes above 2 per cent, the upper limit of normal, was seen 
forty-eight hours after the administration of the liver extract in 3 
patients and in fifty-two hours in the fourth. The highest percent- 
age of reticulocjdes occurred between one hundred and four and 
one hundred and forty hours after the administration of the large 
dose of liver extract. The last elevated reticulocyte figure (that is, 
the end of the reticulocjde response) was seen between two hundred 
and tv'enty-eight and t\yo hundred and forty hours after liver extract 
was given. The duration of the elevated reticulocyte percentage 
varied between one hundred and eighty and one hundred and ninety- 
two hours in the 4 cases. In terms of days, the response of the retic- 
ulocytes began at the end of two days, reached a maximum in five 
or six days, and was ended during the tenth day after the administra- 
tion of a single large dose of liver extract, the rate of the response 
being that which is seen under the most favorable circumstances 
when liver extract is given in large daily doses. The remarkable 
constancy of the response in these 4 patients is shown graphically 
in Chart I. 

CHART I.— DURATION AND MAGNITUDE OF RETICULOCYTE RESPONSE 
AFTER A SINGLE LARGE DOSE OP LWER EXTRACT WITH 
VARYING DEGREES OF ANEMIA BEFORE TREATMENT. 



A, Patient A; B, Patient B; C, Patient C; D, Patient D. (See table.) 


The percentages of reticulocytes, when measured every four 
hours, showed certain variations. Minor fluctuations up or down 
often were seen, which apparently had no significance and were 
considered to be chance variations incident to the measurement 
of the percentage of reticulocytes. As contrasted to these chance 
variations a fairly regular daily variation of the percentage of 
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reticulocytes was observed except during a rapid increase or decrease 
in their numbers. Similar daily variations have been observed by 
Porter and Irving.^ Thus, during a twenty-four hour period, the 
highest percentages of reticulocjTes most often occurred at night, 
usually at midnight or 4 A.M., and the lowest percentages in the 
daytime, usually between 8 a.m. and 4 p.m. with the patients at 
rest in bed. During the reticulocyte response the numbers of reticu- 
locytes may increase or decrease greatly within a four-hour period. 
When rapidly changing in numbers, the reticulocyte percentage 
sometimes fell or rose as much as 20 per cent within four hours 
when the reticulocyte response was great, as in patient B. P. 

“Blast Crises.” The finer microscopic changes in the blood cells 
of the 3 patients who received thirty vials of liver extract in a single 
dose, were studied carefully for each four-hour period during the. 
early part of the remission. In all 3 there occurred a so-called “blast 
crisis” similar to those observed by Minot^ in patients receiving 
daily doses of liver. In each patient immature forms of both red 
and white blood cells appeared in the blood smears shortly after the 
administration of liver extract. 

In patients A. B. the first nucleated red blood cells to appear were 
megaloblasts. These first appeared sixteen hours after the adminis- 
tration of the large dose of liver extract. They then gradually dis- 
appeared being replaced by normoblasts at thirty-two hours. By 
the forty-eighth hour after the administration of liver extract only 
an occasional nucleated red blood cell could be found and the 
numbers of the reticulocytes began to increase. Myelocji:es 
appeared simultaneously with the megaloblasts and at thirty-two 
hours formed 5 per cent of the total number of white blood cells. 
Myelocytes were present in small numbers as late as fifty-two hours 
after the administration of the liver extract. 

In patient J. R. megaloblasts and myeloblasts were present eight 
hours after the liver extract was given. They increased in numbers 
until the thirty-sixth hour when normoblasts and myelocytes were 
seen. The megaloblasts then decreased in numbers as the normo- 
blasts increased. Nucleated red blood cells and immature white 
blood cells of myeloid origin persisted for sixty hours after the admin- 
istration of liver extract although with appearance of increased 
numbers of reticulocytes beginning at forty-eight hours these cells 
were found only occasionally. In botli patients other evidences of 
immaturity, such as Howell-Jolly bodies and Cabot ring bodies 
were occasionally noticed in red blood cells during the period of tlie 
“crisis.” 

A most remarkable “crisis” occurred in patient B. P. whose red 
blood cell count before treatment was 690,000 per c.mm. Megalo- 
blasts, normoblasts and myelocytes were observed in the blood 
twelve hours after the administration of liver extract (Chart II). 
Myeloblasts v ere present at twenty-four hours. The numbers of 
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the nucleated red blood cells and immature white blood cells 
increased to reach their 'maximum numbers seventy-two liours 
after the giving of the liver extract, decreasing rapidly in numbers 
thereafter. They were present in small numbers as late as one 
hundred and forty-four hours after the administration of liver 
extract. Hemohistioblasts appeared at forty-eight hours, reached 
a maximum number at seventy-two hours and were present in 
small numbers as late as one hundred and fifty-tu^o horn’s after the 
giving of liver extract. At seventy-two hours the point at which the 
“crisis” was at its maximum, myelocytes were present in a concen- 
tration of 973 per c.mm. of blood, myeloblasts in a concentration 

CHART II.— UNUSUAL CRISIS OF IMMATURE MYELOID CELLS AFTER 
LARGE DOSE OF LIVER EXTRACT. 



1. Numbers of hemohistioblasts per cubic millimeter of blood. 2. Numbers of 
immature myeloid white blood cells (myelocytes and myeloblasts) per cubic milli- 
meter. 3. Numbers of nucleated red blood cells (megaloblasts and normoblasts) per 
cubic millimeter. 4. Percentage of reticulocytes. 


of 343 per c.mm., hemohistioblasts 548 per c.mm. and nucleated 
red blood cells 7746 per c.mm. Among the nucleated red blood 
cells the megaloblast was the dominant type of cell during the early 
part of the “crisis;” the normoblast during the later part. Other 
peculiar forms of immature red blood cells were seen during this 
period of intense hematopoietic response, Cabot ring bodies, Howell- 
Jolly bodies and Isaacs’ granules and in a few instances red blood 
cells exhibiting mitotic figures being observed. 

In these 4 patients it is interesting to point out that immature 
myeloid cells appeared in considerable numbers preceding the 
increase in numbers of reticulocytes. Blast crises have been observed 
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to occur spontaneously in patients with pernicious anemia, but as 
Minot^ has suggested, the crises following the stimulation of the bone 
marrow by liver have a different significance than those developing 
spontaneously. Spontaneous blast crises in pernicious anemia have 
in some instances been regarded as an unfavorable sign which pre- 
cedes death and as an evidence of bone marrow failure. The blood 
crises following liver medication, such as those described above, 
seem to be evidence of an intense stimulation of the bone marrow to 
hematopoietic activity and have a favorable rather than an unfavor- 
able significance. 

Increase o! Numbers of Red and White Blood Cells and of Amount 
of Hemoglobin. As may be seen in the table there was a satisfactory 
increase in the red blood cell counts with a gain in number of red 
blood cells per cubic millimeter varying from 680,000 to 1,190,000 in 
different patients during the ten-day period following the adminis- 
tration of a large dose of liver extract. A similar satisfactory^ 
increase in the amounts of hemoglobin was also observed. 

The white blood cell counts at the end of the ten-day period 
after liver extract administration were essentially at the same level 
as before treatment but under further medication increased to a 
normal level by the end of the period of observation in each case. 
Three patients showed leukocytosis during the reticulocyte response. 
One patient (B. P.) had an elevated white count beginning forty- 
eight hours after the liver extract administration which lasted for 
two days reaching a maximum of 14,250 per c.mm. at seventy-two 
hours. This period of leukocytosis accompanied the “blast crisis” 
described above. Patient H. R. had an elevated white blood count 
sixty and seventy-two hours after the administration of liver extract, 
the highest value being 13,200 per c.mm. In patient A. B. the 
white blood cell count one hundred and seventy-two hours after 
the administration of liver extract was 12,450 per c.mm., the 
leukocytosis lasting twelve hours. The fourth patient showed no 
elevation of the white blood cell count during the period of observa- 
tion. In these patients the leukocytosis apparently developed as a 
part of the bone marrow response rather than as a response to infec- 
tion since none showed evidence of a complicating infective process 
during the period of observation. 

Duration of the Effect of a Single Massive Dose of Liver Extract. 
While a large single dose of liver extract may, as has been shown, 
produce a very satisfactory reticulocyte response, the effect is not 
lasting. After a sufficient interval of time, if more extract is given, 
a second reticulocyte response may be produced, the magnitude of 
which depends upon the time elapsmg after the initial dose. Patient 
J. R. was given a second dose of thirty vials of liver extract seventeen 
days after the first had been given. A second reticulocyte response 
iras produced, the highest percentage of the reticulocytes following 
the second dose of extract being 6.0 on the fifth day (Chart III). 
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Eight days after the second large dose of Jiver extract, daily doses 
of four vials of liver extract were given without further elevation 
of the reticulocyte percentage. From this evidence the effect of 
thirty vials of liver extract appears to persist for eight days but not 
for seventeen days. Patient B. P. was given the equivalent of 
300 gm. of liver daily in the form of liver extract twelve days after 
the original dose of thirty vials of liver extract and showed a reti- 
culoc5d;e response with a maximum reticulocyte percentage of 5.7 
on the eighth day. In this case the effect of thirty vials of liver 
extract lasted less than ti^^elve days. A third patient, A. B., was 
given four \dals of liver extract twelve days after the original dose 
of liver extract and showed a reticulocyte response in which. the 
maximum reticulocjde response of 3.1 per cent was reached on the 

CHART in.— DURATION OF THE EFFECT OF SINGLE DOSES OF 30 ^TALS 

OF LnrER EXTRACT. 



eighth day. From these figures it seems probable that the effect 
of thirty vials of liver extract lasts in the neighborhood of ten days, 
the average dose being three vials of liver extract per day. This is 
in accordance with the findings observed when daily doses of liver 
extract are used, three vials per day being the minimum dose giving 
satisfactory results. 

Summary. 1. The observed effect of single large doses of liver 
extract on patients vdth pernicious anemia confirms the opinion, 
expressed by Minot, that the response to liver medication depends 
rather on the total amoimt of the active liver principle used during 
a certain period of time rather than on the amount consumed each 
day. A similar effect is obtained from the thirty vials of liver extract 
given in a single dose or in 10 doses of three vials each at daily 
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intervals. The active liver principle seems to be utilized in a quan- 
titative fashion, the effect of a given amount lasting a given time, 
the TTimi'miim daily amount sufficient for a satisfactory response 
being that present in three vials of liver extract (approximately 
equivalent to | pound of liver). 

2. The magnitude of the reticulocyte response does not appear 
to be influenced by the presence within the body of an excessive 
amount of the active liver principle, a certain maximum number of 
reticulocytes being possible in any case, the number being related 
to the original blood level. 

3. The rate of the reticulocyte response appears to be accelerated 
to a certain extent by the dosage of the liver extract, the response 
occurring most rapidly when a large, single dose or large daily doses 
of liver extract are given. When the reticulocyte response develops 
at a maximum rate, as it apparently does after the administration 
of a single dose of thirty vials of liver extract, reticulocytes begin 
to increase in numbers and percentage about forty-eight hours after 
the giving of the liver extract, A maximum number and percentage 
of reticulocytes appears between one hundred and four and one 
hundred and forty hours after the administration of liver extract 
and the reticulocyte response ends within two hundred and forty 
hours. 

4. That the administration of a single dose of thirty vials of liver 
extract has an intensely stimulating effect upon the hematopoietic 
tissues of the bone marrow is indicated by tlie presence of numerous 
nucleated red blood cells and immature white blood cells of myeloid 
origin in the blood during the first two or three days after the liver 
extract is given. 

5. The immediate clinical effects, reticulocyte response and 
increase in the red blood count and the amount of hemoglobin in 
the blood are as satisfactory after a single dose of thirty vials of 
liver extract as when three vials doses are given daily for ten days. 
The effect of a single dose of thirty vials lasts approximately ten 
days. 
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ERYTHROCYTE SEDIMENTATION, PLASMA FIBRINOGEN AND 
LEUKOCYTOSIS AS INDICES OF RHEUMATIC 
INFECTION. 

t 

By a. Carlton Ernstene, M.D., 

assistant in medicine, haevaud medicae schooe, boston, mass. 

(From the Thorndike Memorial Laboratory, Boston City Hospital, the Medical 

Research Laboratories, Beth Israel Hospital, and the Department of Medicine, 

Harvard Medical School.) 

The administration of salicylates to patients with rheumatic 
fever frequently causes prompt subsidence of the fever and poly- 
artlu'itis. The occasional recrudescence of these symptoms on dis- 
continuing medication indicates that tlie s3'mptomafoIog3'- rather 
than the underljdng infection has been altered bj’^ the drugs and 
that these s3^mptoms alone cannot be utilized as indices of the 
course of the disease. This fact frequentl3'^ is overlooked, and, as 
a result, many patients are allowed out of bed before the infection 
has subsided. It is probable that such an error, in many instances, 
prolongs the total duration of the disease by favoring renewed 
activity of the infection and increases the amount of permanent 
cardiac damage suffered b3^ the patient. Because of these difficul- 
ties all possible indices of the activit3’’ of the underlying infection 
should be investigated. 

Swift, Miller and Boots^ have directed attention to the signifi- 
cance of the leukocyte .curve in rheumatic fever. Tliek studies 
demonstrate that, in the absence of nonrheumatic infection, a per- 
sisting leukocytosis indicates activit3’^ of the rheumatic infection. 
Conversely, repeated white blood cell counts below 9000 per c.mm., 
after the discontinuance of antirheumatic drugs, signif3'^ that the 
disease is nearing its end. 

It is known that in rheumatic fever at the height of the disease 
the rate of sedimentation of the red blood cells is greatb'' accelerated. 
Herrmann,^ in a stud3’^ of 46 patients, observed that the sedimenta- 
tion rate returned to normal more slowl3'- than the temperature 
and leukoc3Te count. Kahlmeter* and Sharpless'' have made simi- 
lar observations, and Kahlmeter^ has stated that the rheumatic 
infection cannot be considered terminated until the sedimentation 
rate has become normal. The work of these investigators is subject 
to the following criticisms: ( 1 ) None of the observers presented 
simultaneous measurements of the sedimentation rate and leuko- 
C3’^te count throughout the course of the disease. ( 2 ) In measuring 
the sedimentation rate the blood specimens were diluted witli a 
solution of sodium citrate; this dilution makes accurate measure- 
ments impossible.® ( 3 ) No attempt was made to correct the results 
for variations in the cell-volume percentage of the blood specimens 
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employed. It is, tlierefore, impossible to state to what extent the 
rapid rate found by these investigators was due to the anemia which 
often accompanies rheumatic fever. 

Rourke and Ernstene® recently reported a method by which a 
correction can be made for the accelerating effect of anemia on the 
sedimentation rate. The corrected rate (corrected sedimentation 
index) obtained in this manner gives more accm-ate informa- 
tion regarding the presence of infection or tissue damage in the 
body than do rates obtained by older methods. The present study 
was undertaken to learn whether the corrected sedimentation index 
might be a reliable criterion of the underlying activity of the infec- 
tion in rheumatic fever. 

The plasma fibrinogen has been shown to be increased in rheu- 
matic fever and in all other infections in which it has been measured. 
It is generally accepted that there is a close relationship between 
the concentration of this protein and the rate of sedimentation, and 
it seemed desirable to ascertain whether the plasma fibrinogen 
content also might be a reliable index of the rheumatic infection. 

Methods. Simultaneous measurements of the corrected sedimen- 
tation index, plasma fibrinogen content and leukocyte count were 
made at frequent intervals on 22 patients with rheumatic fever. 
Eleven patients had the monocyclic, 8 the polycyclic and 3 the 
continuous form of the disease. The periods of observation varied 
from tliree to fourteen months. Measurements usually were made 
every four or five days while the patients were in the hospital and 
subsequently at monthly intervals. The blood specimens were 
collected between 9 and 11 a.m. or 2 and 4 p.m. All vdiite blood 
cell counts were made by one observer, using U. S. Bureau of 
Standards equipment, and all counts below 9000 cells per c.mm. 
were considered normal. The corrected sedimentation index was 
obtained by the method of Rourke and Ernstene.® With this 
method the upper limit of the normal rate is 0.35 mm. per minute. 
Plasma fibrinogen was measured by the method of Wu,^ all analyses 
being done in duplicate. The upper limit of the normal plasma 
fibrinogen content has been placed at 320 mg. per 100 cc. In 89 
measurements in this laboratory on 50 normal subjects only 2 
results above this level were recorded. All patients were examined 
for_ the presence of nonrheumatic infections at the time of each 
series of observations to exclude extraneous influences so far as 
possible. Salicylates were administered to all patients during the 
attack. 

Results. Mo7iocyclic ly'po of RheuTiKitic Fever. In this type of 
rheumatic fever the patients have severe polyartlnitis, high fever 
and the toxic manifestations of the disease but recover without 
relapse. The leukocyte count drops rapidly to normal or almost 
norrnal after the institution of antirheumatic therapy, while dis- 
continuance of the drugs frequently is followed by a slight, tern- 
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porary rise in the number of white blood cellsd The observations 
on patients with monocyclic rheumatic fever in the present investi- 
gation are illustrated by the following case report: 


CASE II 

APR. MAY JUNE JULY 

■^ 30 10 20 30 9 19 29 9 






DAY 

OF 3 13 

DISEASE 


ARTHRITIS 


SODIUM SALICYLATE 


23 33 A3 53 63 73 


Crabt 1. — Example of monocyclic type of rheumatic fever. In this and subsequent . 
clinical charts the daily range of the temperature and pulse rate is indicated by the 
vertical lines in the curves for the temperature and pulse rate. Severe arthritis is 
represented by a heavy solid line and mild arthritis by an open dot. 


Case XI (Chart 1). — T. G., a white male, aged twenty-one years, entered 
the hospital April 30, 1928, with severe migratory polyarthritis of two 
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days’ duration. Hg had had one previous attack of rheumatic fever 
six years before. , On admission, his temperature was 103° F. and 
the pulse rate 120 per minute. The heart was not enlarged. A soft 
systolic murmur was heard at the apex. Both ankles and the left knee 
were red, hot, swollen and extremely tender. The leukocyte count was 
13,200 per c.mm.; the corrected sedimentation index 2 mm. per minute; 
and the plasma fibrinogram 721 mg. per 100 cc. All symptoms diminished 
rapidly with sodium salicylate therapy. On the day after admission to 
the hospital the temperature did not exceed 99° F., and_ it did not again 
rise above this level except on the thirteenth day of the disease. _ With the 
disappearance of symptoms, the leukocyte count, corrected sedimentation 
index and plasma fibrinogen content decreased rapidly, although the 
abrupt discontinuance of sodium salicylate at the end of the ninth day of 
illness was followed by a temporary intermediate rise in all three. The 
white blood cell count reached 8600 per c.mm. on the twenty-second day 
of the disease, while a normal corrected sedimentation index and plasma 
fibrinogen content were not recorded until the forty-fifth and forty-second 
daj'^s respectively. 


DURATION OF SIGNS OF INFECTION IN RHEUMATIC FEVER. 


Case 

No. 

Typo of 
rheumatic 
fever. 

1 

Tempera- 
ture above 
99° F. 
(days). 

Pulse-rate 

above 

80 per 
minute 
(days). 

1 

1 

1 

Arthritis 

(days). 

Leukocyte 
count 
above 
9000 per 
c.mm. 
(days). 

Sedimen- 
tation 
index 
above 
0.35 per 
minute 
(days). 

Plasma 
fibrinogen 
above 
320 mg. 
per 100 cc. 
(days). 

Salicy- 
lates last 
given 

I (day of 
disease). 

11 

Monocyclic 

3 

51 

5 

21 

44 

41 

9 

3 

Monocyclic 

4 

4 

5 

24 

31 

35 

16 

20 

Monocyclic 

5 

6 

! 7 

9 

15 

! 15 

12 

4 

Monocyclic 

6 

49 

30 

43 

61 

! 66 

18 

17 

Monocyclic 

7 

6 

9 

21 

31 

31 

23 

14 

Monocyclic 

7 

23 

13 

26 

47 

52 

18 

15 

Monocyclic 

7 

13 

6 

22 

25 

29 

8 

16 

Monocyclic 

8 

27 

6 

8 

14 

14 

18 

5 

Monocyclic 

9 

15 

11 

12 

77 

77 

80 

7 

Monocyclic 

17 

34 

9 

18 

37 

. 51* 

23 

22 j 

Monocyclic 

21 

8 

10 

26 

4 

64 

24 

1 

Polycyclic 

20 

31 

19 

23 

.6 

t 

17 

9 

Polycyclic 

26 

46 

28 

51 

, 

63 

42 

12 

Polycyclic 

36 

106* 

38 

54 


54 

58 

8 

Polycyclic 

37 

182* 

37 

101 

82 

115* 

52 

19 

Polycyclic 

55 

57 

68 

122 

122 

150* 

78 

2 

Polycyclic 

76 

343* 

72 

107 

138* 

± 

89 

21 

Polycyclic 

83 

116 

23 

88 

88 

88 

42 

13 

Polycyclic 

85 

223* 

98 

133 

, 161 

188* 

109 

1$ 

Continuous 

61 

416t 

57 

416t 

' 416t 

416t 

88 

6 

Continuous 

75 

342* 

62 

105 

203* 

182* 

94 

10 

Continuous 

192* 

326t 

326t 

192*» 

j “6t 

326t 

247 


* Indicates normal value first recorded at “follow-up” dj. mination. 
t Indicates result above normal value at time of last obsei -ation. 
t Not measured. 


A summary of the studies on the 11 patients with the monocyclic 
tjq^e of rheumatic fever is included in the table. This shows that 
the leukocj^e count usually returned to a level below 9000 per 
c.mm. within a few days to two weeks after the subsidence of fever 
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and polyarthritis. The corrected sedimentation index did not 
return to normal until the white blood cell count had been below 
9000 per c.mm. for a period varying from a few days to about 
two months. The plasma fibrinogen usually reached a normal 
value at approximately the same time as the corrected sedimenta- 
tion index, although in 1 of the 11 patients it remained elevated 
for a considerably longer time. The temperature usually became 
normal before the pulse rate, and at times an elevated pulse rate 
persisted after the leukocyte count, corrected sedimentation index 
and plasma fibrinogen content had become normal. 


WEEK OF DISEASE MONTH 



Chart 2. — Curves of the average leukocyte count, corrected sedimentation index, and 
plasma fibrinogen content in monocyclic rheumatic fever. 


Cmves of the average leukocyte count, corrected sedimentation 
index and plasma fibrinogen content of the patients with monocyclic 
rheumatic fever are given in Chart 2. During the first week of tlie 
disease there w^as an abrupt fall toward normal in all 3 averages, 
biit especially in the leukocyte curve. After the fourth week of the 
disease the average leukocyte count wms 8000 per c.mm. or less. 
The corrected sedimentation index and plasma fibrinogen content, 
however, did not become and remain normal until the ninth week 
of the disease. 

Polycyclic Type of Rheumatic Fever. This type of rheumatic fever 
is characterized by the occurrence of one or more relapses of fever, 
^tachycardia and polyarthritis after the initial subsidence of these. 
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symptoms. The leukocyte count tends to remain above the normal 
level between relapses.’^ After the last relapse the count falls 
gradually to normal. The results obtained on patients with this 
type of rheumatic fever in the present investigation are exemplified 
by the following case report: 



Ghaut 3. Example of polycyclic type of rheumatic fever. The observations 
enclosed by the vcrtic.al lines on the right side of the chart were made at follow-un 
examinations. 


Case SI (Chart 3). C. H., a white male, aged twenty-eight years, 
entered the hospital on the night of April 17, 1928, with severe polyarthritis, 
Jngh fever, and tachj^cardia of five daj^s' duration. There had been no 
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previous attaclcs of rlieumatic fever. The heart was not enlarged. There 
was a soft, bloiving s 3 ^stolic murmur at the apex. The right knee and 
right ankle were swollen, red, hot and extremeb’- tender. TJie left knee, 
left ankle and right ^vrist were sunilarlj’- but less severely involved. Salicj^-- 
late therapy was instituted immediately. On the following day the leuko- 
cyte count was 12,100 per c.mm., the corrected sedimentation index 0.75 mm. 
per minute, and the plasma fibrinogen content 375 mg. per 100 cc. In 
spite of antirheumatic therapj--, the temperature and pulse rate reached 
new peaks on both the second and third daj’’s after admission, and the 
arthritis continued. This was attended by an increase in the leukocj’te 
count, corrected sedimentation index, and plasma fibrinogen content. On 
the fourth day, the temperature did not exceed 98.8° F., and after this the 
other symptoms subsided rapid! 3 ^ A slight rise in the corrected sedimenta- 
tion index was observed after the abrupt discontinuance of sodium salic 3 date 
at the end of the sixth da 3 ’’ in the hospital, but the white blood ceU count 
was not similarly affected. Except for the plasma fibrinogen measurement 
on the twenty-second da 3 '’, the leukoc 3 d;e count, corrected sedimentation 
index and plasma fibrinogen content remained above normal levels after 
the initial subsidence of s 3 ’mptoms. In the fifth week of illness the patient 
again developed fever, rapid pulse, and pol 3 'artliritis, accompanied b 3 ’’ a 
decided increase in the leukoc 3 i;e count, corrected sedimentation index, 
and plasma fibrinogen content. After salic3date therapy had been reinsti- 
tuted, the symptoms promptly subsided. The leukoc 3 i;e count and plasma 
fibrinogen content reached a normal level on the fifty-fiifth day of illness, 
and the corrected sedimentation index became normal on the fiftieth. The 
subsequent course was uneventful, and the patient was discharged on the 
sixtieth da 3 ’' after the onset of symptoms. 

A summary of the studies on the 8 patients with the polycyclic 
type of rheumatic fever is included in the table. In general, the 
leukoc 3 i;e count tended to remain elevated for a longer time after 
the final subsidence of fever and polyarthritis than in the monocyclic 
form. In 4 of the 8 patients the corrected sedimentation index and 
white blood cell count reached normal levels almost simultaneously, 
while in 3 others the sedimentation index remained elevated for 
three or four weeks after the leukocytes had dropped below 9000 
per c.mm. Tihe plasma fibrinogen content usually reached a 
normal level either at the same time as the corrected sedimentation 
index or within the following four weeks. The pulse rate tended 
to remain elevated longer than the corrected sedimentation index 
and plasma fibrinogen content. 

Curves of the average leukocyte count, corrected sedimentation 
index and plasma fibrinogen content in the patients with polycyclic 
rheumatic fever are given in Chart 4. The leukocyte curve drops 
steadily during the first five weeks of the disease. It then runs an 
irregular, wavelike course, and does not remain below the upper 
limit of normal until after the fourteenth week. The curves of the 
average corrected sedimentation index and plasma fibrinogen con- 
tent roughl}'' parallel that of the average leukocyte coimt but do 
not remain within normal limits until after the twenty-second week. 

Couiinuous Type of Rheumatic Fever. In this form of the disease 
tachj’^cardia and intermittent elevations of temperature persist for 
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a Iona period, and cardiac involvement is an outstanding feature. 
Recurring attacks of polyarthritis, although common, are a less 
prominent part of the clinical picture. In children subcutapeous 
nodules frequently are present. The wlute blood cell count is not 
appreciably affected by antirheumatic therapy and remains elevated 
as long as the infection continues active.^^ The results obtained on 
patients with this type of the disease in the present study are 
illustrated by the following example: 



Chaht 4. — Curves of the average leukocyte count, corrected sedimentation index, and 
plasma fibrinogen content in polycyclic rheumatic fever. 

Case VI (Chart 5). — ^M. C., a white male, aged twenty-two years, was 
admitted to the hospital April 30, 1928, vith polyarthritis, fever and tachy- 
cardia of three days’ duration. He had had one earlier attack of rheumatic 
fever sixteen months before. The heart was slightly enlarged. A presys- 
tolic and harsh systolic murmur replacing the first sound were heard at the 
mitral area. At the base the pulmonic second sound was decidedly 
accentuated. The P-R inten^al of the electrocardiogram was 0.22 seconds. 
Both ankles were red, moderately swollen, warm, and very tender. The 
left knee was slightly swollen and moderately tender. The initial leukocyte 
count was 14,100 per c.mm., and the first sedimentation index and plasma 
fibrinogen values were distinctly elevated. The patient remained in the 
hospital for three and a half months, during which time there were several 
teraporpy slight elevations of temperature. The tachycardia persisted 
and at irregular intervals became much more pronounced; this rapid pulse- 
rate, in fact, constituted the principle sjmiptom of the infection. Three 
courses of sodium salicylate were given. The leukocyte curve followed a 
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Avaveljke course and did not fall below 9000 per c.mm. until the one hundred 
and sixth daj'- of illness. The curve of the sedimentation index followed a 
more distinctb^ downward course in the, first half of the period of hospital- 
ization; but in the ninth week of the disease it increased markcdl}'' and did 



not become normal until the leukocj'te count had been below 9000 per c.mm. 
for three months. The plasma fibrinogen curve roughl}^ paralleled that of 
the sedimentation index, although it reached a normal level a few weeks 
earlier than the latter. 
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A sunmiary of tlie studies on the 3 patients with the continuous 
type of rheumatic fever is included in the table. In 1 patient the pulse 
rate, corrected sedimentation index, plasma fibrinogen content and 
leukocyte count were still above normal fourteen months after the 
onset of the illness. In another the plasma fibrinogen remained 
elevated for two and a half months and the sedimentation index 
for over tliree months after the leukocyte count bad become normal. 
In the third the pulse rate, sedimentation index and plasma fibrino- 
gen were still elevated after the white blood cell count had been 
below 9000 per c.mm. for over four months. 


WEEK OF DISEASE MONTH 


1 3 5 7 9 11 13 15 n 19 21 23 25 

16000 R 

,14000 / \ 

o‘l2000^ V A 

3=10000 ^ \/\ /~\ 1 

7 

V 


9 

A 

II 

i 

8000 ^ 

i 1.50 A \ A 

1 1.30 < \ / \ t K 

^ i-'o \ A \ % 

i \A T \ 1 \ / 

S ^ \/ \ / \ / 

0.50 ^ \< kJ 





V 

\ 

0.30 

Ill ' A 

0 500 \ ../N, 

° \ 

1 ^v\ /v-^ 




ft. 



300 4 

200 








CiiAJiT 0. — Curves of the average leukocyte count, corrected sedimentation index, and 
plasma fibrinogen content in the continuous form of rheumatic fever. 


Curves of the average white blood cell count, corrected sedimen- 
tation index and plasma fibrinogen content in the patients with 
the continuous type of rheumatic fever are presented in Chart 6. 
Tjie small number of cases studied introduces a large error in these 
averages. Each curve, however, follows an irregular, gradually 
downward course, and in the twelfth month of the disease none had 
yet reached a normal level. 

Discussion. The results of the present investigation indicate that 
the corrected sedimentation index is a more sensitive criterion of 
actiiuty of the infection in rheumatic fever than the leukocyte count. 
In all types of the disease the sedimentation rate, with few ex- 
ceptions, remained elevated for several days to a few weeks after 
the white blood cell count had become normal. Had there been a 
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constant interval between the times when the two measurements 
reached normal it might liav.e been assumed that the persistent 
elevation of the sedimentation rate was only a residual manifesta- 
tion of a preceding systemic reaction. The fact that this period 
was variable, however, indicates with great probability that such 
was not the case and that the elevation of the corrected sedimenta- 
tion index was due to persistent low-grade rlieumatic infection. 
It is a widely accepted rule that no patient with rheumatic fever 
should be allowed out of bed until he has been free of all symptoms 
and signs of the infection for two or three weeks, dm-ing which 
time he should not have been receiving antirheumatic drugs. 
Leukocytosis is usually the last of the signs of infection, heretofore 
employed, to disappear. T^e fact that in a majority of the patients 
in the present series, the corrected sedimentation index returned to 
normal within three weeks of the time when the first normal leuko- 
cyte count was recorded (see table), lends general support to the 
above clinical formula. On the other hand, the instances in which 
the corrected sedimentation index remained elevated for more than 
three weeks after the first normal white blood cell count, indicate 
the advisability of substituting the sedimentation test for the leuko- 
cyte count in deciding when the infection has ceased to be active. 
The rheumatic infection cannot be considered arrested until the 
corrected sedimentation index has returned to and remained 
normal, and it is believed that no patient should be allowed out of 
bed until this time. 

Xhe corrected sedimentation index showed a greater relative 
increase above normal at the height of the illness than did the 
leukocyte count. In the monocyclic type of the disease the average 
leukocyte count in the first week of illness was 60 per cent above 
normal, while the average sedimentation index was increased 360 
per cent. In the polycyclic type the average leukocyte count in 
the first week of the disease was 85 per cent above normal, while the 
corrected sedimentation index was increased 370 per cent. In the 
continuous type the maximum average leulcocyte count was 94 per 
cent above normal, while the corresponding average of the corrected 
sedimentation index was 360 per cent above normal. Exacerba- 
tions of the infection in the polycyclic and continuous types of the 
disease were preceded or accompanied by distinct increases in both 
the leukocyte count and corrected sedimentation index, but the rise 
in the sedimentation index usually was of much greater relative 
extent than the increase in the number of white blood cells. These 
observ^ations suggest that the corrected sedimentation index is a 
more sensitive indicator of the infection than the leukocyte count. 

There was evidence that both the leukocyte count and the cor- 
rected sedimentation index were depressed by antirheumatic drugs; 
but, in general, the sedimentation index seemed to be less affected 
in this way than the white blood cell count. The subsidence of 
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symptoms imder salicylate therapy usually was accompanied by a 
pronounced drop toward normal in both measurements. In the 
monocyclic type of the infection the leukocyte count occasionally 
reached a normal level at this time, but in no instance was such a 
profound depression of the corrected sedimentation index observed. 
In patients with the polycyclic or continuous type of the disease 
the leukocyte count and corrected sedimentation index remained 
above normal between exacerbations of the infection, even though 
salicylate therapy was continued without interruption. In all 
types of the disease a slight increase in the white blood cell count 
and corrected sedimentation index followed by aprompt return to the 
previous level frequently was observed after discontinuance of 
salicylates. Occasionally, however, an increase was recorded in 
only one of these factors. 

A general parallelism was observed throughout between the 
plasma fibrinogen content and the corrected sedimentation index. 
Since these two measurements yield almost identical information, 
both of them need not be made routinely for any practical advantage. 
The sedimentation test is much simpler than any available method 
for measuring plasma fibrinogen and is, therefore, the measurement 
of choice. It should be performed at regular intervals on all 
patients with rheumatic fever. If this is not possible, measurements 
should be made every four or five days after the leukocyte count 
has dropped below 9000 per c.mm. until a repeatedly normal cor- 
rected sedimentation index is recorded. The patient may then 
begin to be out of bed for a part of each day. 

Summary. 1. The corrected sedimentation index, plasma fibrino- 
gen content, and leukocyte count were measured at frequent inter- 
vals in 22 patients with rheumatic fever. 

2. At the height of the illness the corrected sedimentation index 
showed a greater relative increase above normal than did the leuko- 
c}^e count. 

3. Both the leukocyte count and the corrected sedimentation 
index were depressed somewhat by salicj^lates, but, in general, the 
sedimentation index seemed to be less affected than the white blood 
cell count. 

4. A slight increase in the leukocyte count and corrected sedi- 
mentation index followed by a prompt return to the previous level 
was observed frequently after discontinuance of salicylates. 

5. With exacerbations of the infection in the polycyclic and con- 
tinuous types of the disease, there was usuallv a greater relative 
increase m the corrected sedimentation index than in the leukocyte 
count. 

6. In all tjqjes of the disease the corrected sedimentation index, 
with few exceptions, remained elevated for several days to a few 
V e^ks after the leukocyte count had become normal. 

/. A general parallelism was observed throughout the course of 
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the disease between the plasma fibrinogen content and the corrected 
sedimentation index. 

8. T/lie observations indicate that the corrected sedimentation 
index and plasma fibrinogen content furnish almost identical 
information and are more accurate indices of the infection in rheu- 
matic fever than the leukocyte count. The corrected sedimentation 
index is the preferable clinical test on account of its greater simplic- 
ity. The infection cannot be considered arrested until the corrected 
sedimentation index has become and remained normal. 
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THE VALUE OF BLOOD BILIRUBIN ESTIMATIONS IN THE 
DIFFERENTIAL DIAGNOSIS OF CEREBROVASCULAR 

ACCIDENTS. 

By Garnett Cheney, M.D. 

ASSISTANT VISITING rHYSICIAN ON THE STANFORD MEDICAL SCHOOL SERVICE AT THE 
SAN FRANCISCO COUNTY HOSPITAL AND LAGUNA HONDA HOME. 


A PARESIS or paralysis of any part of the body, most often a 
hemiplegia, more or less sudden in onset, and dependent on a dis- 
turbed circulation, may be classed as a cerebrovascular accident. 
The condition is commonly described as "a stroke,” or apoplexy, 
where apoplexy is used in its original meaning of being struck down, 
rather tlian being confined to hemorrhagic conditions. Patho- 
logically such an accident is due to thrombosis of a bloodvessel, a 
hemorrhage, or an embolus lodged within the vessel. Cerebro- 
vascular spasm or a slowing of the blood stream due to a fall in 
blood pressure might also be included. The clinical picture has 
been ivell recognized since the time of Charcot, and little lias 
developed since that time to distinguish the kind of process produc- 
ing the paralysis. One is struck by tlie lack of uniform opinion 
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as to tlie relative incidence of siicli common lesions and by tiie 
clinician’s inability in the majority of cases to make an accurate 
diagnosis. Certain findings have been described which may be 
taken as the basis for a reasonably certain diagnosis, but after 
assembling all the data available it is often impossible to come to a 
decided conclusion. As the treatment of a case of cerebral throm- 
bosis may be diametrically opposed to the treatment of a case of 
hemorrhage, any diagnostic procedure which may assist in dis- 
tinguishing the nature of the lesion would be of great value. In 
1928 Wilder^ showed that studies of the blood serum bilirubin con- 
tent might be relied upon to give the correct diagnosis in most 
cases. 

Blood Bilirubin Tests. There are two outstanding methods for 
determining blood serum bilirubin content: The icteric index and 
the Van den Bergh reactions. The technique of both is described 
in most books on clinical pathology. The first is a simple quanti- 
tative measurement by an arbitrary’’ standard. Average normal 
values range between 3 and 7 units. The second is both a quanti- 
tative and qualitative test. The first part of the test is called the 
immediate direct reaction. It is only positive when the source of 
the bilirubin increase is in the liver and biliary tract, and is always 
negative when the pigment increase is hematogenous in origin. 
The second part of the test is a quantitative measure of the pig-’ 
ment by degree of dilution. It is recorded in both units and in 
milligrams per 100 cc. of blood. Normal figures are 0.2 to 0.4 units 
or 0.5 to 2 mg. 

Originally the two reactions were thought to depend on a differ- 
ence between the bilirubin formed from bile pigment and that 
formed from blood pigment which would distinguish the source of 
a disordered pigment metabolism. Blankenhorn^ and others now 
feel that the difference in the reactions is due to the rate of absorb- 
tion of the pigment into the blood stream. VTien it is absorbed 
slowly, as is usual in hematogenous icterus, it is combined with 
protein and gives only the indirect reaction. When it enters the 
blood stream rapidly, as in obstructive icterus, no such combination 
takes place and the direct reaction occurs. Combined and uncom- 
bined bilirubin in excess may both be present, giving the so-called 
delayed direct and biphasic reactions. The interpretation of these 
is difficult clinically and has given rise to considerable criticism of 
the original claims for the test. 

As quantitative tests, both the icterus index and the Van den 
Bergh tests are Reliable in measuring the degree of jaundice barring 
technical errors, and represent one of the recent really important 
advances in clinical pathology. Qualitatively, if the direct Van 
den Bergh reaction is negative an increase in blood bilirubin is 
considered as very ])robably hematogenous in origin, and if the 
direct reaction is positive there is some disturbance in bile pigment 
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metabolism. In clear-cut reactions then the Van den Bergh test 
can be used to demonstrate a hematogenous cause for an increase 
in blood serum pigment. 

Relation of Bilirubin Tests to Apoplexy. The application of these 
tests to the differential diagnosis of cerebrovascular accidents has 
already been attempted by Wilder^ in Vienna. In a cerebral 
hemorrhage the extravasated blood is in an enclosed space, and the 
blood pigment will be gradually absorbed from the affected area and 
transported by the blood stream elsewhere. As this does not occur 
to any degree in cerebral softening, evidence of the absorbed pig- 
ment in the blood serum might serve to distinguish the two types 
of brain lesions one from the other. There are three questions of 
prime importance to be considered: (1) Are all cerebral hemor- 
rhages large enough to give definite sjonptoms, sufiiciently large to 
cause an increase in serum bilirubin content? (2) In large areas of 
so-called red softening is there sufiicient blood extravasated to 
affect the normal icteric index? (3) If a cerebral hemorrhage con- 
stantly raises the icteric index does it do so early enough to be of 
any practical clinical value? Only a careful study of a large series 
of cases can answer these questions. 

Wilder’s report on the subject is the only one which has appeared 
in the available literature to date, and it seems strange that a prob- 
lem which may offer so much has been so neglected. This author 
presented two groups of cases of cerebral hemorrhage. One was 
confirmed by postmortem examination, and in the other the clinical 
diagnosis was practically certain. Blood bilirubin was measured 
by dilution ratios, and the icteric index and qualitative Van den 
Bergh reactions were not reported. In the first group there were 
8 cases tested within six days after the accident. All but one showed 
a clear-cut increase in serum bilirubin. The exception was only 
a cherry-sized hemorrhage tested one day after onset, and it had 
broken into the ventricle. Two of the cases showed the increase 
one day after the insult. In the second group there were 5 cases 
which included a meningeal hemorrhage, an abscess hematoma, 
two brain tumors and a case with obscure test findings. The first 
4 showed a marked increase in blood bilirubin, 2 after the first day. 
However, one test showed the increase after twenty-seven days. 
Two other hemorrhage cases showed normal values after thirty-five 
days and sixty days. Five out of 6 cases with normal serum dilu- 
tion values showed softening at autopsy, the sixth had icterus and 
gall stones. In 25 other cases thought to be softening, all but 3 
gave normal values, the exceptions were not proven not to have 
bled. Tests on 8 other cases of miscellaneous nonhemorrhagic 
cerebral disorders showed no tendency toAvard icterus. 

Wilder concluded that one could determine with a very great 
probability whether an apoplectic insult was due to hemorrhage or 
not. The bilirubin is increased within the first twenty-four hours 
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and may remain up for four weeks. Consequently the test is 
extremely important in differential diagnosis. The author was 
handicapped in some of his cases by not being able to distinguish 
between icterus of hepatogenous and hematogenous origin. 

Present Series. In tlie 50 cases of cerebrovascular accident which 
compose the present series the blood bilirubin was estimated from 
one day to three months after the ictus. Of this number 11 died, 
but autopsies were obtained on only 5 cases. Although there is a 
postmortem confirmation of tlie diagnosis in so few instances, the 
results of the bilirubin tests seem to bear important relationships 
to the clinical findings. The cases have been divided up into 
groups according to whether they showed positive, negative or 
doubtful tests. As wdth many laboratory tests, it is difficult to 
establish a clear-cut division between normal and abnormal readings. 
Tlie normal range of the icterus index values has been taken as 
from 4 to 7 units inclusive, A reading of 8 units, although often 
accepted as a definite increase, has been regarded as a borderline 
reading. The normal quantitative Van den Bergh readings are 0,2 
to 0.4 units; anything over 0.4 is judged an increase. Twenty cases 
showed an increase in serum pigment. Three of these were dis- 
carded as the direct Van den Bergh was positive, indicating a biliary 
tract pigment metabolism disturbance, which would obscure any 
changes due to hematogenous causes. Ten cases gave normal 
bilirubin values, and 5 more were in the borderline group. In the 
remaining 15 cases there w'as insufficient data to warrant their 
inclusion. 

In the 17 cases with a clear-cut increase in the icterus index and 


negative direct Van den Bergh reaction there is considerable lack 
of correlation between the clinical findings and those of the tests, 
(fable I.) Although the clinical diagnosis was frequently in doubt, 
an impression was usually expressed, based upon the symptomatology 
and findings. All types of onset occurred and many of the patients 
^'cre not comatose. Some had had previous attacks. Although 
the blood bilirubin tests would indicate that all suffered from 
cerebral hemorrhage, the following clinical impressions were recorded 
in the 17 histories , Six were thought to have hemorrhage, 8 thrombo- 
sis (including 3 syphilitics), 1 trauma and 2 uremia. Only 5 of 
mese 17 eases died while in the hospital. One, the trauma case, 
snowed at autopsy, a fractured skull, which had been undiagnosed 
y Roentgen ray, and a large subdural hemorrhage. Of the remain- 
iiig 4 deaths, 2 came to autopsy and in both the clinical diagnosis 

0 uremia was confirmed. Both showmd multiple small brain hemor- 
rnages. In the other 2 cases 1 was thought to be hemorrhage, the 
other thrombosis. Thus, 9 of the 17 showed some evidence of 
hemorrhage. 

1 findings also exist in those cases with normal serum 
nirubin values but to a lesser degree. The tests should indicate 



28 CHENEY: BLOOH BILIRUBIN IN CEREBROVASCULAR ACCIDENTS 

that no hemorrhage has occurred. The clinical impressions in this 
group of 10 cases (Table II) were: hemorrhage, 2; thrombosis, 7 
(including 1 case of sj^philis and 1 case of probable cerebral embolus); 
trauma, 1. Three of these patients died, including the one sus- 
pected of embolus, but no autopsies were held. There were 2 cases 
of thrombosis in the original series which came to anatomical exam- 
ination, both of whom had positive direct Van den Bergh tests. 
Such findings emphasize the importance of tlie qualitative Van den 
Bergh findings in these tests. 

TABLE l.' — CASES OF CEREBROVASCULAR ACCIDENT WITH INCREASED 

BLOOD BILIRUBIN. 


/ 

Case 

Interval 

1 

1 

Icterus 

1 Van den Bergh 
j reaction. 

Clinical 

• 

No. 

before 

tests. 

. index. 

1 

i 

i 

Direct. 

Indi- 

rect. 

impression. 

1 

Remarks. 

3 

1 

3 mos. 

11.5 

Neg. 

0.50 

Hemiplegia; 

thrombosis 

Died ; urinary tract 
infection. 

4 

2 “ 

13.4, 

j Neg. 

0.70 

Paresis with 
hemiplegia 

Malaria; fair recovery. 

5 

7 days 

14.0 

' Neg. 

0.60 

Hemiplegia; 

thrombosis 

Hemiplegia: 

thrombosis 

Spastic paralysis. 

8 

4 " 

14.0 

Neg. 

0.50 

Attacks of syncope. 

9 

10 “ 

1 11.0 

Neg. 


Hemiplegia 

thrombosis 

Hypertension; one 

previous “stroke.” 

10 

5 “ 

12.0 

Neg. 

0.80 

Uremia with 
hemiparesis 

Autopsy; multiple 
small cerebral hem- 
orrhages. 

14 

5 “ 

12.0 

Neg. 

0.80 

1 

1 

1 

Cerebrovascular 
syphilis with, 
hemiplegia 

Pretdous attack. 

19 

G “ 

9.2 



Hemiplegia 

hemorrhage 

Died. 

31 

7 “ 

1 

15.0 

1 

1 



Skull fracture 

Autopsy: skull frac- 
ture (not seen in 
Roentgen ray) and 
large subdural hem- 
orrhage. 

32 

1 “ Sometime 
ago” 

i 14.0 

i 

Neg. 

0.85 

Hemiplegia 

thrombosis 

Had five “strokes.” 

34 

2 mos. 

15. S 

Neg. 

0.7 

Hemiplegia; 

hemorrhage 

Hj^’pertonsion ; good 
recovery. 

37 

7 days 

1 

12.0 

. . . 

• ' • 

Cerebrovascular 
syphilis with 
hemiplegia 

Hypertension; fair 
recovery. 

42 

1 mo. 

9.0 

Neg. 


Hemorrhage 

43 

2 days 

j 

i 

12.0 

Neg. 


Uremia with 
convulsive 
seizures 

Autopsy:^ glomerular 
nephritis; multiple 
small brain hemor- 
rhages. 

45 

8 " 

10.0 


• • • 

Hemorrhage 


46 

1 14 “ 

13.0 


. • • 

Hemorrhage 


4S 

1 3 “ 

i 

27.0 



Hemorrhage 



In the 5 cases with borderline bilirubin values (Table III) only 
2 had Van den Bergh reactions done on them. The blood was 
tested on all of them between seven and twenty-six days after the 
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ictus Three were thought to be thrombosis, anch these cases ruight 
represent the so-called “red softening” where some hemorrhage 
has taken place into the infarcted area. One case was diagnosed 
eneephalitis, and one ease simply cerebrovascular accident. One case 
thought to be thrombosis died, but there was no autopsy. 


TABLE II.— CASES OF CEREBROVASCULAR ACCIDENT WITH 
NORMAL BLOOD BILIRUBIN. 


— ‘ 


■ 

Van den Bergh 




Interval 


reaction. 

Clinical 


Case 

No. 

before 

tests. 




Remar Its. 

index. 

Direct. 1 

Indi- 

rect. 

impression. 




0 

36 Lrs. 

7.0 

Neg. 

0.3 

Hemorrhage 

Died; extreme hyper- 
tension. 

17 

7 days 

. 7.5 

Neg. 

0.2 

Hemiplegia; 

embolus 

Died; had quinidin. 

22 

3 mos. 

7.5 


0.3 

Hemiplegia; cere- 
brovascular 

Malaria; fair reeoverj'. 

23 

5 days 

G.O 



syphilis 

Hemiparesis; 

Died; bronchopneu- 



hemorrhage 

j monia. 

27 

2 mos. 

7.3 



Hemiplegia; 

Previous attack. 

4.2 



thrombosis 

Hemiplegia; 

Hypertension. 

28 

1 mo. 



thrombosis 

Hemiplegia; 

Three previous 

3G 

3 days 

6.0 



thrombosis 

"strokes.” 

40 

13 “ 

6,0 

Neg. 


Hemiplegia; 




thrombosis. 

Good recovery. 

44 

1 mo. 

6.0 

Neg. 


Monoplegia; 

thrombosis 

Head trauma 

50 

7 days 

6.0 

1 Neg. 


Good recovery. 


TABLE III. — CASES OF CEREBROVASCULAR ACCIDENT WITH 
INDEFINITE INCREA.SE IN BLOOD BILIRUBIN. 


Case 

Interval 

before 

Icteriis 

Van den Bergh 
reaction. 

Clinical 

Remarks. 

No. 

tests. 

Index. 

1 

Direct, j 

Indi- ! 
rcct. 

impression. 

! 


15 

7 d.ays 

i 



1 

Hemiparesis; 

thrombosis. 


16 

10 “ 1 


Nog. 


Hemiplegia; 

thrombosis 

Died of subseqtiont 
“stroke.” 

20 


8.3 

Neg. 

0.4 

Cerebrovascular 
accident 1 

Good recovery. 

26 

26 “ 

8.7 

Nog. 

0.5 

Hemiplegia; 

thrombosis 

Previous attack. 

49 

14 “ 


1 

• • . 

Epidemic enceph- 
alitis 

Good recovery. 


Eight cases of the 35 had positive blood Wassermanns and other 
evidence of syphilis. Most textbooks state that hemiplegias in 
syphilis are due to thrombosis. As this tj^ic of cerebrovascular 
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accident responds to antiluetic therapy, as a rule, anatomic exam- 
inations are rarely possible. Ophuls® records 2 in which hemor- 
rhages were found. This question of the exact nature of the lesion 
in luetic paralyses is a very important one as the tests would indi- 
cate that it is a hemorrhage, despite all the clinical impressions to 
the contrary. In 6 of the 8 cases the icterus index ranged between 
11 and 14 units, although 1 of these showed a delayed direct Van 
den Bergh reaction three months after the accident. The tests 
were made on the other 5, five to ten days after onset, except in a 
case of paresis which showed a positive test after eight weeks. The 
2 cases which did not show a definite increase in serum pigment 
were both only wealdy positive in their Wassermann reactions. 
One of these was in an old man with marked arteriosclerosis and 
hypertension, and in the other the test was made three months after 
the onset of the paralysis. 

In most instances the blood pigment tests were made within two 
weeks after the onset of the cerebral accident, but this was not 
alwaj'-s possible, and in 7 cases the time interval was from one to 
tliree months. As far as our present knowledge goes probably no 
conclusions can be drawn from normal values obtained after the 
first four weeks. However, four positive readings were obtained 
in these 7 cases, and should be indicative of hemorrhage with as 
yet incomplete absorption of pigment from the old blood clot. 

It is also interesting to note that in this series of cases there was 
no constant relationship between blood pressure readings and the 
type of lesion indicated. Many cases of high blood pressure clinic- 
ally and serologically seemed to be thrombosis, while several cases 
with low blood pressure were evidently hemorrhage. Both types 
of blood pressure were encountered after the cerebrovascular accident. 

Conclusion. On the basis of Wilder’s work and the cases herein 
reported, it seems justifiable to conclude that a definite increase in 
the icteric index with a negative direct Van den Bergh reaction 
following a cerebrovascular accident usually indicates that a hemor- 
rhage has occurred, and that a normal index after the first day, but 
within the first few weeks, is strong evidence against a hemorrhage. 
If these conclusions are borne out by other workers in larger series 
of cases where autopsies are obtained estimations of serum bilirubin 
will present a most important basis for the differential diagnosisof 
the lesions. 
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THE PROGNOSTIC VALUE OF THE INITIAL LEUKOCYTE AND 
DIFFERENTIAL COUNT IN LOBAR PNEUMONIA. 

By Eichard Middleton, M.D., 

AND 

John H. Gibbon, Jr., M.D. 


(From the Medical Service of the Pennsylvania Hospital.) 

Although clinical methods of examination of the blood are 
fairly well standardized, there is still no lack of interest in efforts to 
devise means of obtaining additional diagnostic and prognostic 
information from the procedure. The stained blood smear has 
offered a fertile field for careful investigation, and numerous methods 
of gettmg prognostic data from the differential leukocyte count 
have been introduced. Most of these, while admittedly based on 
sound premises, have the disadvantage of being complex or costly 
in time and have not been widely adopted. A determination of the 
complete Ameth index, to cite the most widely known example, 
requires forty-five minutes of an expert worker’s^ time and even the 
modified simpler form of Arneth count which has been used more 
recently consumes twenty minutes and calls for practiced nicety 
of judgment in distinguishing small variations in shape and number 
of segments among the nuclei of the leukocytes. 

Weiss^ and Eeznikoff^ have described Schilling’s valuable sim- 
plified method of gauging the severity of infectious toxic states. 
It consists essentially in subdividing the polymorphonuclear leuko- 
cytes into two groups— young and adult, or unsegmented and 
segmented— and determining the percentage of each. They lay 
much less stress, however, on the individual count than on the trend 
of a series of counts taken at fairly short intervals. A high and 
increasing percentage of immature polymorphonuclear leukocytes 
indicates a grave illness, while a low or diminishing number fore- 
shadows recovery. 

Hinkleman^ has pointed out the prognostic value of tlie deter- 
mination of the absolute number of the various types of leukocytes 
per cubic millimeter of blood. He has formulated the following 
surgical prognostic rules; “(1) So long as all the cells commonly 
represented in the white count are present in normal absolute 
numbers, tlie patient’s condition is good and the prognosis can be 
counted favorable. ... (3) "i^dien the small lymphocytes 

begin to fall below normal absolute numbers, this marks the real 
beginning of disorganization of Nature’s fighting force and the point 
at vliicli the case should always receive a serious consideration. 
There is still a chance of recoverj--, depending on hov' quickly and 
thoroughly tlie cause can be removed.” Todd and Sanford'* give 
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the normal range of polymorphonuclear leukocytes as 3000 to 7000 
per c.mm. and of lymphocytes, 1200 to 3000 per c.mm. 

Suppression of the absolute number of lymphocytes usually 
carries with it as a correlative an undue increase in the percentage 
of other forms, chiefly polymorphonuclears. Since Sondern’s® con- 
tribution, an increase in the polymorphonuclear leukocyte percent- 
age out of proportion to the increase in total count has been repeat- 
edly recognized as indicative of severe infection or low resistance. 
Gibson® devised a useful chart to portray by the slant of a line the 
proportion or disproportion between total increase and polymorpho- 
nuclear increase. A glance at such a chart gives a good idea of the 
danger one’s patient is in. The inconvenience of dependence on a 
chart has caused Walker^ to construct a simple formula which gives 
the same information in the form of a numeral which he has desig- 
nated the “Index of Resistance.” Walker’s formula is as follows: 

IR = (T-10) - (P-70). 

In this formula IR is the index of resistance, T, the total leuko- 
cyte count expressed in thousands, and P, the polymorphonuclear 
leukocyte percentage. Disproportionately rapid rise in the percent- 
age of polymorphonuclear leulcocytes results in a negative value 
Avhen this formula is applied. It is to be noted that Walker’s 
formula reveals his choice of 70 per cent as the upper limit for poly- 
morphonuclears in the normal differential count, in contrast to 
Gibson’s original figure of 75 per cent. 

Owing to the rush of work in the ordinary general hospital, it is 
evident that any laboratory method of prognosing the outcome of 
acute infectious diseases which depends on observing the trend of a 
series of differential counts taken at short intervals is not likely to 
find wide adoption. The average patient will probably receive 
little more than an initial complete count including smear for diag- 
nostic purposes, supplemented by such leukocyte counts as seem 
called for by the progress of the disease. For this reason, we have 
recently interested ourselves in the question of the prognostic^ 
significance of the admission blood counts taken by interns at the 
Pennsylvania Hospital on patients admitted to the medical services 
of Dr. George W. Norris and Dr. Thomas McCrae. Lobar pneu- 
monia was selected as the disease par excellence for this purjiose 
because of its acuteness, severity, ease of clinical recognition and 
nonspecific blood picture, which apparently . may serve as a type 
for a large number of acute infectious processes. 

Does a single, frequently very early, complete blood count enable 
one to tell how “hard hit” a patient is with pneumonia and to esti- 
mate the outcome with any degree of accuracy? In an attempt to 
answer this question we have reviewed the records of 100 patients 
who recovered from lobar pneumonia and 60 who died of the disease. 
There was no selection of cases except that only frank lobar pneu- 
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inonia was accepted. A large majority of the patients were adults, 
this being a general hospital with no pediatric beds. 

In Table I we have tabulated side by side the total leukocytic 
response to the disease of the two groups of patients. Accepting 
5000 to 10,000 as the normal range of leukocytes, it will be seen that 
among the patients who recovered there was not a single leukopenia, 
whereas among the fatal cases 10 per cent exliibited leukopenia. 
Nine per cent of those who recovered and 30 per cent of those who 
died had no leukocytosis. Forty-seven per cent of the patients who 
recovered had leukocyte counts above 20,000; only 16 per cent of 
the fatal cases had counts this high. These figures decisively con- 

TABLE I. — TOTAL LEUKOCYTIC RESPONSE OF 100 NON-FATAL AND 
60 FATAL CASES OP LOBAR PNEUMONIA. 

Recovered. Died. 


Leukocyte count. 

Number. 

Per cent. 

Number. 

Per cent 

Below 5,000 . 

... 0- 

0 

6 

10 

5,000 to 10,000 . 

... 9 

9 

12 

20 

10,000 to 15,000 . 

. . . 15 

15 

16 

27 

15,000 to 20,000 . 

... 29 

29 

16 

27 

20,000 to 30,000 . 

... 33 

33 

8 

13 

Above 30,000 

... 14 

14 

2 

3 

Total . . . 

... 100 

100 

60 

100 


firm the ominous significance of leukopenia in pneumonia and the 
favorable portent of high leukocytosis. The average leukocyte 
count of those who recovered was 21,046, and of those who died, 
14,700. 

The average absolute number of polymorphonuclear leukocytes 
per cubic millimeter among the patients who recovered as 18,130 
and of lymphocytes 2159, as compared with an average of 12,711 
polymorphonuclears and 1437 lymphocytes among those who died. 
Nineteen per cent of the patients who recovered and 52 per cent of 
those who died had absolute lymphocyte counts of less than 1200 
per c.mm. Thus it would appear that a lymphocyte count below 
the low normal absolute number is often of grave significance, while 
a normal or higher count is not accompanied by a corresponding 
assurance of favorable termination of the disease. 

Tlie index of resistance was calculated according to Walker’s 
formula. Table II portrays the result. Among the patients who 
recovered, 32 per cent had indexes which were positive or zero, the 
rest being minus quantities. Tlie lowest index was -'20, shared 
by 3 patients, all of whom convalesced without incident. Tlie 
highest index of resistance was 4-29. This patient also had the 
highest leukocj'losis in the series (55,100). He developed empvema 
and recovered after thoracotomy. Incidently, his Wasserinann 
reaction was stronglj’- positive. 

Among the fatal cases, only 15 per cent had indexes which were 
])ositive or zero, the rest being negative. The lowest index in the 
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group was —31. This patient had a leukocyte count of 5200, with 
96 per cent of polymorphonuclears. He died on the nintli day of the 
disease. All of the 10 patients whose initial index of resistance was 
below —20 are counted among the fatal group. 

TABLE II. — ANALYSIS OF INDEXES OF RESISTANCE OF 100 NON- 
FATAL AND 60 FATAL CASES OF LOBAR PNEUMONIA. 

Recovered. Died. 


Index of 
resistance. 

Number. 

Per cent. 

Number. 

>- ■ - — - - 

Per cent. 

Total 

cases. 

Recovered, 
per cent. 

Over +20 . 

1 

1 

0 

0 

1 

100.0 

+11 to +20 . 

6 

6 

1 

2 

7 

85.7 

0 to +10 . . 

25 

25 

8 

13 

33 

75.7 

-10 to -1 

. 49 

49 

20 

33 

69 

71.0 

-20 to -11 . 

19 

19 

21 

35 

40 

47.5 

Below —20 

0 

0 

10 

17 

10 

0.0 

Total . 

. 100 

100 

60 

100 

160 



The average index of resistance for the patients who recovered 
was —3.7; for those who died, —10.5. 

Discussion. Up to the present time, the prognostic significance 
of the differential leukocyte count has been carefully investigated 
in only a few diseases. Since the question of surgical interference 
clamors urgently for solution whenever the diagnosis of appendicitis 
is made, this disease has attracted more attention than any other- 
in this connection, Gibson’s general findings have been corroborated 
by a series of investigators.® Other vo-iters have usually chosen a 
mixed group of acute infectious diseases for their material. It is 
obvious that conclusions based on the results in a series of cases of 
acute appendicitis would not necessarily hold for diseases known to 
call forth peculiar blood responses on the part of the body.' The 
leukopenia-producing diseases, for example, such as infiuenza and 
tjq)hoid would require separate study. Since these particular 
leukopenias are characterized by suppression of polymorphonuclear 
leukocytes they would doubtless yield uniformly high indexes of 
resistance not justified by the 10 per cent mortality of tj'phoid fever. 
The high lymphocytic percentage in whooping cough and the 
peculiar blood picture of infectious mononucleosis could be cited 
as extreme examples of specific tjq)es of response of the organism 
to infections, nullifying attempts to apply prognostic data obtained 
from one disease indiscriminately to another. 

On the other hand, there is a large group of acute infectious pro- 
cesses which usuallj^ call forth a polymorphonuclear leukocytosis 
apparently not of specific t>q)e. One might cite the pneumonias, 
scarlet fever, septicemia and puerperal sepsis, cerebrospinal fever, 
erysipelas, and the acute pyogenic infections such as appendicitis, 
peritonitis, mastoiditis, acute lymphadenitis, septic thrombophlebi- 
tis, etc. In these, the index of resistance might be expected to yield 
reasonably consistent prognostic data. It must not be forgotten. 
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however, that unexplained paradoxical variations are observed from 
time to time, justifying Wilson’s® remark that “No sweeping con- 
clusions would be warranted from the . . . data. Thepiesent 

series of cases well illustrates this point. 

The small group of patients, constituting 9 or 15 per cent of the 
fatal cases, who died in spite of indexes of resistance indicating a 
good outlook (positive or zero) are of especial interest. One can 
readily conceive of a patient with good resistance immunologically 
speaking who might nevertheless become exhausted from anoxemia 
due to wide-spread consolidation of the lungs. None of our cases 
decisively illustrates this possibility, however. Six of these 9 
patients had their counts performed within forty-eight hours of 
death. Several vTiters^® have noted that moribund patients and 
children constitute two classes whose indexes of resistance are apt 
to be misleading. Walker made repeated determinations on 46 
patients vdth pneumonia and noted that “in 6 out of 17 deaths, there 
was observed a sharp and marked antemortem rise to positive. 
This occurred usually from twenty-four to forty-eight hours prior to 
death.” The exact reason for the death of our other 3 patients in 
spite of favorable early indexes is less apparent. 

It is noteworthy that 68 per cent of the patients who recovered 
had negative indexes of resistance according to Walker’s formula. 
Seemingly, to judge from our material, the formula is set at too low 
a pitch and might be altered to advantage in the direction of optim- 
ism. We therefore question the wisdom of Walker’s alteration of 
Gibson’s normal upper polymorphonuclear leukocyte level from 
75 per cent to 70 per cent'. Applying Walker’s formula with the 
substitution of Gibson’s figure raises any given index of resistance 
5 points. In our series this would give an average index of resistance 
of 4-1.3 for those who recovered and —5.5 for the fatal cases. The 
use of such an altered formula would yield 56 per cent of favorable 
indexes (zero or plus) among the group who recovered and 72 per 
cent unfavorable (minus) among those who died. Such a readjust- 
ment seems to approach somewhat more nearly the balance Walker 
was aiming at when he originated the term and concept “index of 
resistance.” 

_ In suggesting this change we are aware that the normal differen- 
tial leukocyte count rarely reveals 75 per cent of polymorphonuclear 
leukoc}i;es and that Walker is therefore theoretically right. Appar- 
ently, however, in the presence of infection with good resistance the 
percentage of polymorphonuclears frequently rises somewhat more 
than one unit for every thousand increase in the total count above 
10,000. _ The use of Gibson’s higher figure of 75 per cent affords a 
convenient method o£ making approximate allowance for this. 

Unfortunately, we are not able to claim extreme accuracy for the 
counts on which this study is based. 'Iliey were made as a routine 
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duty by' interns who had no idea their work was to be used for an 
analysis of a series of differential counts. Probably in few cases 
were more than 100 cells counted. Nevertheless, they are represen- 
tative of differential counts as routinely done in hospital practice, 
and it is from such counts that deductions will usuallj'^ have to be 
made by the attending physician or surgeon. 

Conclusions. 1. Absence of leukocytosis is an unfavorable 'and 
leukopenia an ominous sign in lobar pneumonia. A high total 
leukocyte count, especially 20,000 per c.mm. or above, is reassuring. 

2. Suppression of the total lymphocyte count below the low 
normal of 1200 per c.mm. is of bad import, having been noted in 
over half of the fatal cases. 

3. Among 100 patients who recovered from pneumonia, 68 per 
cent had negative indexes of resistance at the initial blood count. 
A negative index of resistance cannot therefore be regarded per se as 
alarming. Nevertheless, a very low index of resistance is unfavorable 

4. A slight alteration of* Walker’s formula is suggested with the 

object of making it express more nearly the idea for which he 
designed it. , 

5. The specific nature of the body’s response to various tjTJes of 
infection makes caution necessary in drawing prognostic conclu- 
sions from differential counts. 

6. The initial total leukocyte and differential leukocyte counts 
are frequently useful in the prognosis of pneumonia. Paradoxical 
results are sufficiently common, however, to discourage undue 
dependence on their prognostic significance. 
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ANEtTRYSlVI OF THE CORONARY ARTERIES. 

Keport of a Case. 

By Ualph L. Cox, M.D., 
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AND 

Chester D. Christie, M.D., 

ASSISTANT CLINICAL PROFESSOR OF MEDICINE, SCHOOL OF MEDICINE, WESTERN RESERVE 
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(From the Departments of Medicine and. of Pathology of the School of Medicine of 
Western Reserve University and of the Lakeside Hospital, Cleveland.) 

The occurrence of aneurysm in the coronary arteries is exceed- 
ingly rare. Packard and Wechsler* have recently collected 29 cases 
from the literature, and have added 1 case of their own. Their 
study showed that the condition was two and a half times as fre- 
quent in men as in women. The age of the individuals in which these 
aneurysms occurred varied between five and seventy-seven, and 
averaged thirty-seven years. The aneurysms were usually single, 
and were situated most frequently in the left coronary artery within 
the first 3 cm. of its course. Rupture of the aneurysm was reported 
in 12 of the 29 cases in which this phenomenon was mentioned. 

The symptomatology of this disease is not tjqiical. Turn major 
types have been observed. In the first of these the patients present 
a history referable to rheumatic heart disease, usually with a bac- 
terial endocarditis superimposed upon damage due to previous 
rheumatic infection. In the second type there is the syndrome of 
angina pectoris or of myocardial degeneration as a result of disease 
of the coronary arteries. Physical examination reveals nothing 
that is characteristic. The mode of death is variable. The ante- 
mortem diagnosis of coronary aneurysm is, obviously, not possible. 

Many of these aneurysms (about 35 per cent) are not classifiable 
etiologically, due to the varied picture which they present. The 
apparent etiologic factor most frequently observed (42 per cent) is 
arteriosclerosis. A second major group (23 per cent) consists of the 
mycotic-embolic aneurysms, which occur- in association with an 
acute or subacute bacterial endocarditis of the aortic valve. Judging 
from the associated incidence of syphilitic mesaortitis, which 
occurred in only 3 of the 31 cases, sjq^hilis is not an important factor 
in tlie etiology of aneurysms in this location. The role of trauma in 
the production of coronary aneurysms is not significant. 

Packard and Wechsler considered 12 of their series of cases to be 
unquestionably arteriosclerotic in origin. The case reported here is 
believed to belong also in this classification. Eleven of these 13 
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were men, and 2 were women. The age of tliese individuals varied 
between thirty-twa and seventy-seven, and averaged fifty-six years. 
In only 3 of the cases, including the 1 here presented, was the 
aneurysm situated in the right coronary artery. The size of the 
aneurysms varied between that of a “pea,” and 6 cm. in diameter. 
Rupture of the aneurysm occurred in 5 cases, and was not mentioned 
in one of the reports. There was a variable mode of deatli. Seven, 
including those 5 in which rupture occurred, died suddenly. Three 
died with symptoms and signs referable to gradual cardiac failure. 
One died of intercurrent infection, Avhile the manner in which the 
remaining 2 died was not noted. 

Case Report. — A. B. E., a native-born white man, aged sixty-five years, 
a liroker, was seen by one of us (C. D. C.) on May 31, 1929, mth complaints 
of shortness of breath and of generalized swelling. He had always felt well 
until a few months before the date mentioned. He had known, however, 
that he had had an elevated blood pressure (ISO to 200 systolic) for many 
3 ^ears. In January, 1929, he had had a “stroke,” invohdng the entire left 
side of the body, from which he had recovered sufficiently to be able to 
move about the house 'with the aid of a crutch and a cane. He had lost 
about 20 kg. during the preceding year. 

Physical examination revealed a well-developed, somewhat undernour-' 
ished male. The left side was paretic. There was marked respirator}’’ dis- 
tress, vdth periodicity of the Cheyne-Stokes type. The lungs were clear. 
There was a slight degree of cardiac enlargement, and a systolic murmur 
was audible at the apex and over the aortic area. The heart was otherwise 
normal. The palpable arteries were tortuous and sclerotic, but the ocular 
fundi showed no abnormalities. The pulse rate was 100; the blood pressure 
150 s 3 ’^stolic, 80 diastolic. The abdomen was normal. There was a con- 
siderable degree of edema, involving chiefly the lower extremities. 

The urine contained a trace of albumin. The blood urea was 33 mg. 

The patient was put to bed, digitalized, and given metaphyUin b}’’ mouth. 
His respirator}^ mechanism became normal. The edema gradually dis- 
appeared. He then weighed about 75 kg. After ten days of bed rest, he 
was allowed to be up. His blood pressure was still 150 systolic, 80 diastolic, 
with a pulse rate of 75. 

Two weeks later, the patient complained of moderate abdominal dis- 
comfort. Physical examination was essentially as it had been, although 
the abdomen was somewhat distended. Later that day the patient relapsed 
into a condition of shock, with a pulse rate of 130 and a blood pressure of 
80 s 3 '^stolic, 60 diastolic. There was extreme Cheyne-Stokes periodicity, 
with apneic periods lasting sometimes as long as one minute and nine 
seconds. The abdomen was markedly distended. On the following evening 
abdominal distention had disappeared, and a pulsatile tumor, about 10 cm. 
in diameter, was felt about the point of bifurcation of the abdominal aorta. 

Contrary to expectation, the patient gradually improved, and was again 
able to be up about the house. The blood pressure, however, never resumed 
its former level, the systolic pressure varying between 70 and 95. About 
two months later, edema of the extremities reappeared, and respiratory 
periodicit 3 " was again troublesome. From then on the patient’s course 
was constantly downward. There was gradual enlargement of the heart 
sufficient to place the left border of cardiac dullness outside of the anterior 
axillary line. There was increasing mental confusion, and the patient was 
difficult to control. During the last tlrree weeks it was impossible to give 
liim anything b}’’ mouth. His edema then became less, the urinary output 
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was markedly reduced, and he lost weight rapidly. He was moribund for 

several days, and died October 21, 1929. . ^ , ro i i i + 

Autov^j Report.* The body, weighing approximately 52 kg. and about 
175 cm. long, was that of an emaciated white rnale appearing to be about 
sixty-five years of age. There were several decubital ulcers over the sacrum, 
buttocks and heels. There was nothing else of interest on external examina- 
tion except an asymmetry of the lower abdomen produced by an intra- 
abdominal tumor mass which caused a firm nodular elevation, about 6 cm. 
in circumference, below and to the right of the umbilicus. 

The examination was limited to an abdominal incision. On section, no 
abnormalities of the subcutaneous tissues or of the serous cavities were 

observed. , , 

The heart weighed 500 gm. Hypertrophy and dilatation were generalized, 
but particularly marked on the left side. The myocardium at the apex, 
and extending upward anteriorly, laterally and posteriori}’' for several 
centimeters, had been replaced by dense fibrous connective tissue. The 
wall at the apex itself was not more than 3 mm. thick. The endocardium 
over this extensive area of myocardial cicatrization was opaque and fibrous. 
The right ventricular wall measured about 5 mm. in tliickness. The septum 
was thin and the septal endocardium was thick and fibrous. The papillary 
muscles and the column® came® were atrophic and flattened. No intra- 
ventricular thrombosis was present. The valves and valve orifices showed 
only a moderate degree of sclerosis. 

The coronary ori&es were not unusual. The left circumflex branch was 
small but patent. The left ramus descendens, just below its origin, was 
completely occluded by old organized thrombosis in a segment the seat of 
advanced arteriosclerosis and calcification. The first branch of the right 
coronary artery had an anomalous origin direct from the anterior aortic 
sinus- The main trunk of the vessel was unusually large, having an average 
diameter of about 7 mm. until it had reached the posterior aspect of the 
right ventricle, where, in the medial atrioventricular groove, there was a 
spindle shaped dilatation. (See illus.) The maximum diameter of this 
dilatation was 2.5 cm. and it extended a distance of 4.5 cm., stopping 
abruptly at the junction of the interventricular septum posteriorly. There 
was no thrombosis in this aneurysm. Large branches of the right coronary 
artery coursed obliquely across the posterior aspect of the left ventricle. 
The main trunk of the vessel continued, with a diameter of about 6 mm., in 
the left atrioventricular sulcus, and extended beyond the termination of the 
left circumflex branch. The right coronary arter}’ was patent throughout 
its course. The entire coronary circulation was characterized by the tor- 
tuosity of the secondary branches, by the extreme degree of calcification, 
and by the nodular inequalities in the circumferences of the vessels. 

The thoracic aorta had an average diameter of 8.5 cm. in the ascending 
portion. _ It showed a moderate degree of arteriosclerosis, with very little 
calcification and no gross e-vidence of aortitis. The abdominal aorta pre- 
sented a picture of marked and extensive atherosclerosis, with calcification, 
ulceration and intimal thrombosis. There were a number of small pouch- 
like dilatations of the wall. Immediately below the origin of the inferior 
mesenteric artery, and extending from there to the bifurcation, there was a 
saccular dilatation of the aorta, measuring 11 cm. in diameter. This dila- 
tation was eccentric, lying mostly to the right. The sac was almost entirely 
failed with lamellar thrombus, and this thrombosis extended somewhat 
above and below. 

The branches of the abdominal aorta showed a similar degree of sclerosis 
and nodular inequalities in their circumferences. The celiac axis had a 

* We are indebted to Dr. Alan R. Moritz, tbe pathologist of the Lakeside Hos- 
pital, lor the privilege of reporting these findings. 
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diameter of 1 cm. at its origin, 14 mm, at its first division, and its gastro- 
liepatic branch terminated in three hepatic branches Avith average diameters 
of 5 mm. The superior mesenteric artery reached, in places, a diameter of 
13 mm.; in other places it did not e.xceed 1 cm. The inferior mesenteric 
and the renal arteries revealed similar changes. The common iliac arteries 
arose directly from the inferior pole of the aortic aneurysm. The left had a 
fairly uniform diameter of about 2 cm., but the right varied between 1.5 cm. 
at its origin and 3.5 cm. a little farther along. Both of the.se arteries 
were the seat of thrombosis, the clot being continuous with that in the 
aneurysmal sac. 



Aneurysm of the right coronary artery, presumably arteriosclerotic in origin. 
There was severe generalized arteriosclerosis. The ramus descondens of the left 
coronary artery was obliterated by organized thrombosis, with resulting myocar- 
dial infarction. 

The inferior vena cava was firmly adherent to the surface of the aortic 
aneurj'^sm. It was coUapsed and stretched to such an extent that its intimal 
surfaces were closely approximated, but there was no thrombosis. The 
left renal vein was completely obliterated by organized clot. 

The liver weighed 900 gm. Except for atrophy and for the unusually 
small hepatic arteries, there was no pathologic change. 

The lodneys weighed, together, 200 gm. Their contour was grossly 
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irregular, and in addition to both coarse and fine granularity of their sur- 
faces, there was evidence of multiple old and recent infarction. The cortex 
was reduced and variable in ividth. 

Histologic sections of the heart,_ cut so as to include branches of the 
coronary arteries, showed marked intimal thickening of the vessels, with 
extensive hyaline degeneration and calcification. In some instances the 
degeneration was limited to the intima but in other areas the entire wall of 
the vessel appeared to be involv^. Little or no inflammatory reaction 
was noted in connection with this sclerosis. The sclerotic changes were 
relatively less severe in the smaller branches. The lumina of the arteries 
were reduced in size to a varying degree, even to obliteration. The myo- 
cardium was characterized by large areas of cicatrization, some of which 
were recent and showed fibroblastic proliferation and vascularization, 
while others were older and showed complete replacement of muscle b 3 ^ 
dense hyalinized scar tissue. 

Sections from the aorta showed great thickening of the intima, with 
hyaline and fatty degeneration, and areas of necrosis filled with structure- 
less granular material. Acicular spaces in this necrotic material suggested 
the sites of crystalline deposition. The surface of the intima was roughened, 
and attached to these roughened surfaces were thrombus masses. The 
media showed extensive calcification and hyaline and myxomatous degenera- 
tion, which in some places closely approached the adventitia. In one large 
plaque of medial calcification true bone formation was observed. Through- 
out the aorta and the medium-sized arteries there was extensive interrup- 
tion of continuity of the elastica. The adventitia showed considerable 
focal lymphocytic infiltration, with some tendency to perivascular distribu- 
tion, but the vasa vasorum did not show obliteration. I^^iere the focal 
degeneration of the media bordered on the adventitia there was, in some 
instances, organization, as manifested by loose granulation tissue extending 
from the adventitia into the necrotic areas. 

The pathologic diagnosis was; aneurj^sm of the right coronary artery; 
aneurysm of the abdominal aorta; aneurysm of the right common iliac 
artery; generalized arteriosclerosis, severe; thrombosis and obhteration of 
the ramus descendens of the left coronary artery; atheromatous ulceration 
and intimal thrombosis of the aorta; thrombosis of the common iliac 
arteries; thrombosis of the left renal vein; infarction of the m 5 mcardium; 
infarction of the kidne 3 '^s; cardiac hypertrophy and dilatation; arterial and 
a,rteriolar nephrosclerosis; anomaly of the right aortic sinus; atrophy of the 
liver; decubital ulcers; emaciation. 

The pathologic changes in the arteries were essentially degenerative, and 
were most pronounced in the media. There was accompanying degeneration 
and productive inflammation of the intima. This inflammation appeared 
to be secondary to the degeneration. Fragmentation of the elastica was 
prominent, and seemed to be spontaneous rather than the result of inflam- 
matory destruction. This deterioration of the elastica presumably per- 
mitted a generalized dilatation of the larger bloodvessels, which in three 
instances was of aneurysmal size. 

Summary. I. k case of aneury^sm of the right coronary artery 
is reported. 

2. There were no clinical findings suggesting this lesion, 

^ 3. In addition to the coronary aneur 3 ’^sm, and to nodular inequal- 
ities in the circumferences of the medium-sized arteries, there was a 
large saccular aneurysm of the abdominal aorta, and a fusiform 
aneurysm of the right common iliac artery. There w^as an extreme 
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degree of sclerosis of the coronary arteries, with occlusion of tlie 
left ramus descendens and extensive myocardial infarction. 

4. This is the thirty-first instance which we have found in the 
literature of aneurysm of the coronary arteries. 

REFERENCE. 

1. Packard, Maurice; and Wecbsler, H. P.; Aneurysm of the Coronary Arteries, 
Arch. Int. Med., 1929, 43, 1. 


THE SIGNIFICANCE OF SINUS ARRHYTHMIA IN OLD 

PEOPLE. 

By James M. Faulkner, M.D., 
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HAnVARD MEDICAU SCHOOL, BOSTON. 

(From the Thorndike Memorial Laboratory and Fourth Medical Service, Boston 

City Hospital, and the Department of Medicine, Harvard Medical School, 
and the Cardiographic Laboratory, Johns Hopkins Hospital.) 

It is the purpose of this paper to call attention to a type of sinus 
arrhythmia occurring in old people which, in contradistinction to 
the tj^pe seen in youth, appears to have some pathologic significance. 

Sinus arrhythmia is an irregularity in the cardiac rh 5 i;hm result- 
ing from changing rates of discharge of impulses in the sinoauricular 
node. The cardiac rate at any given moment is the resultant of 
two forces acting on this node— the vagus and the sympathetic. 
In young people it is periodic alterations in vagal tone associated 
with the phases of respiration which produce the alternate accelera- 
tion and deceleration of the heart rate, Icnown as sinus arrhythmia. 
Einthoven^ clearly demonstrated the reflex nature of this phenome- 
non in 1908. He showed that sinus arrhythmia was abolished by 
atropin or by vagal section, and he recorded by means of the string 
galvanometer rhythmic action currents passing up the vagus nerve 
in the dog (Chart 1). TJiese action currents have a double rhythm, 
consisting of large, slow oscillations corresponding with the respira- 
tory rate, and small, rapid oscillations corresponding with the heart 
rate. In rabbits, where the depressor nerve is separate from the 
vagus, he demonstrated that the vagus nerve shows exclusively 
respiratory oscillations wliile the depressor nerve shows only heart 
beat oscillations. Stimulation of the central end of either vagus or 
depressor nerve causes slowing of the heart. Of these two reflex 
mechanisms in the healthy heart it is apparently only the afferent 
impulses from the respiratory s^'^stem which reach a magnitude 
sufficient to alter the cardiac rhythm. 

As to the clinical significance of this irregularity, it has been 
generally regarded to have no pathologic significance and, indeed. 
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to be a favorable prognostic sign if found in the presence of heart 
disease.^ Sir James Mackenzie® stated that he has “Never seen 
the presence of this irregularity in an acute infection or with a pro- 
gressive lesion of the heart muscle.” 

However, Wedd,'* in 1921, stated that sinus arrhythmia may not 
only exist in the presence of organic heart disease but may actually 
be a manifestation of it. He appears to have been the first to 
point out the possible role of afferent irnpulses from a diseased 
heart or aorta in producing sinus arrhythmia. _ Wedd says: “Just 
as in certain pathologic states impulses may arise in the heart which 
give rise to sensations of pain, so it is believed that in other abnormal 
conditions impulses may form in the heart or aorta, which, trans- 
mitted by the afferent fibers of the vagus of the cardiac depression 
nerve to the inliibitory center, will become manifest as disturbances 
of the cardiac mechanism.” 

There follows a summary of 4 cases of sinus arrhythmia in the 
presence of arteriosclerotic heart disease which have come under my 
observation. 

Case Reports. Case I. — A. male, aged eighty-seven 3’^ears (Johns Hopkins 
Hosp. Ecg. No. 6271), was moribund and died within twenty-four hours of 
his entrance to the hospital. A satisfactory history was not obtained. 
Physical examination showed general anasarca to be present. The heart 
was enlarged to the left by percussion. Its sounds were weak and totally 
irregular. The blood pressure was 88/60. The urine contained a trace of 
albumin. The nonprotein nitrogen in the blood was 32 mg. per 100 cc. 
Phthalein test 14 per cent excreted in two hours. An electrocardiogram 
showed marked sinus arrhythmia; partial heart block; P-R interval 0.23 
seconds; Q-S interval 0.08 seconds; some slurring of Q~R~S in all leads. 
T wave inverted in aU leads. 

A diagnosis was made of arteriosclerotic heart disease, myocardial 
insufficiency and carcinoma of the prostate. 

Case II. — ^A male, aged seventy years (Boston City Hosp. No. 571253), 
entered the hospital complaining of productive cough of several days’ 
duration. He had suffered from increasing dj’^spnea for about five years. 

Physical examination showed marked peripheral arteriosclerosis, a barrel- 
shaped chest, and musical and crepitant rales at the bases of the lungs. 
The heart appeared to be enlarged slightly and presented a curious irregu- 
larity consisting of runs of 10 or 12 rapid beats alternating with 10 or 12 
slow beats. The blood pressure was 120/60. There was no peripheral 
edema. An electrocardiogram on day of admission showed marked sinus 
arrhythmia, rate 80 to 90, P~R interval 0.14 seconds, Q~S interval 0.08 
seconds. P-wave upright in all leads. Two days later the arrhythmia was 
less marked and nine days later it had disappeared altogether. The 
patient irnproved on rest in bed and was discharged after one month with 
a diagnosis of acute bronchitis, arteriosclerosis, chronic myocarditis, sinus 
arrhythmia. Both bronchopneumonia and pulmonary tuberculosis were 
considered to be perhaps present in addition. 

Case III.— A male, aged sixty-one years (Boston City Hosp. No. 577915) 
entered the hospital complaining of chill and productive cough. He gave a 
history of a uunibor of attacks of severe precordial pain associated with 
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dj'spnea which were not Ijrought on by exertion. He had no dj-^spnea on 
exertion. 

Physical examination .showed well-marked peripheral arteriosclerosis and 
emphysema. There were many crepitant and musical rales throughout 
Ijoth lungs. There was no peripheral edema. A Roentgen ray examination 
of the chest showed enlargement of the heart to the left but a “seven-foot 
plate’’ was not taken. Electrocardiograms showed marked sinus arrhyth- 
mia, rate 50 to 60, P~R interval 0.16 seconds, Q-S interval 0.12 seconds; 
T wave diphasic in Lead I, upright in Lead II, and low in Lead III. The 
Q-R-S complexes were slurred in all leads. The electrocardiographic diag- 
nosis was; sinus arrhythmia, intraventricular block unth perhaps right 
bundle branch block. 

By means of .sjmehronous pneumographic and electrocardiographic 
records it was possible to demonstrate graphically in this case what had 
been suspected to occur in the two prertous cases, namely, that the cardiac 
rhythm bore no relation to the phases of respiration. Indeed, there were at 
times long periods of bigeminal rhj'thm due to sinus arrhythmia. Inhala- 
tion of amjd nitrate sufficient to lower the blood pressure from 110/70 to 
90/60 and to raise the pulse rate from 60 per minute to 80, caused no decrease 
of the arrhythmia, ^’agal pressure produced marked slowing of the heart 
rate with ventricular escape. After administration of atropin suljdiate, 
1/60 gr. (0.001 gm.) intravenousl 3 ', the heart rhj'thm became regular at a 
rate of 72 and vagal pressure no longer produced slowing. 

This patient’s arrhj'thmia persisted during the six weeks he stayed in 
the hospital. 

He was considered to have bronchopneumonia, broncliial asthma, arterio- 
sclerotic heart disease, coronarj' sclero.si.s, and generalized arteriosclerosis. 

Case W. — A male, aged seventj'-five j^ears (Boston City Hosp. No. 
579673), complained of shortness of breath and precordial pain on exertion. 
He had rheumatic fcA'cr at the age of eighteen years but did not experience 
anj' sjTnptoms of cardiac disease, until five j'ears ago, when he began to 
have substernal pain on exertion with moderate degree of dj'spnea and 
edema of the ankles. This man was treated in a hospital for cardiac decom- 
pensation at that time, when the cardiac rhj^thm was noted to’ be regular. 
In the course of five hospital admissions the physical signs in the heart 
underwent an interesting evolution. On the first admission only a high- 
pitched systolic murmur maximal in the aortic area and transmitted over 
the entire precordium was heard. On the third admission a thrill was felt 
over the aortic area and a faint earty diastolic murmur at the apex of the 
heart. On the fourth admission the rhj'thm was irregular, and on the fifth 
and last admission the above signs were all present in addition to diastolic 
murmurs in both the aortic and mitral areas. The patient had also exten- 
sive peripheral arteriosclerosis, cj'anosis, and moist rales at the bases of 
both lungs. The heart was markedty enlarged to the left, as shown bj' a 
“seven-foot Roentgen raj' plate” (transverse diameter of heart 19.2 cm., 
internal diameter of thorax 28 cm.). An electrocardiogram showed sinus 
arrhj'thmia with a heart rate approximatelj' 65, partial heart block P-R 
interval 0.28 seconds, intraventricular block, Q-S interval 0.11 seconds. 
Slurring or notching of Q-R~S complex occurred in all leads. The T wave 
was mverted in Lead I, upright in Leads II and III. Sjmehronous pneumo- 
graphic and_ electrocardiographic records showed that there was generally 
an acceleration of the cardiac rate with inspiration and slondng rrith expira- 
tion. Admission of 1/40 gr. (0.0015 gm.) of atropin sulphate intravenouslj' 
raised the cardiac rate from 48 to GO beats per minute, and lessened, but 
did_ not abolish, the arrhjdhmia. It did not alter the A-V conduction. 
This patient had no attacks of angina pectoris while in the hospital. The 




Chart 1. — Figure showing the electrical changes in the vagus nerve which 
accompany the respiratory and heart movements, v, Electrovagogram; p, respira- 
tion record (ascent of curve, inspiration; descent, expiration) ; c, pulse record. (After 
Einthoven.) 
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arrhythmia persisted but the dyspnea gradually subsided; the rales dis- 
appeared from Iris lungs; and after six weeks he was discharged from the 
hospital with the diagnosis of aortic stenosis and regurgitation, mitral 
stenosis and regurgitation, cardiac decompensation, generalized arterio- 
sclerosis, rheumatic heart disease (?), arteriosclerotic heart disease (p, 
asthmatic bronchitis, emphysema, partial heart block, and sinus arrhythmia. 

Discussion. The observation of this “benign, youthful irregu- 
larity,” as Mackenzie termed it, in older people with advanced 
organic heart disease, led me to examine hospital records in order 
to determine its incidence and, if possible, its clinical significance. 
For this purpose I have analyzed all the cases with an electrocardio- 
graphic diagnosis of sinus arrhythmia at the Johns Hopkins Hospital, 
and all such cases over fifty years of age at the Boston City Hospital. 

At the onset all cases showing auricular extrasystoles were 
excluded because it was believed that sinus arrhythmia in associa- 
tion with these ectopic contractions is a secondary phenomenon 
brought about by extrasystolic beats. It was also recognized that 
sinus arrhythmia is not infrequently seen for varying periods fol- 
lowing reversion to sinus rhythm after auricular fibrillation, auricular 
flutter or paroxj^smal auricular tachycardia, whether the reversion 
be induced by drugs, such as quinidin or digitalis, or whether it be 
spontaneous. Under these circumstances sinus arrhythmia does 
not perhaps have the same significance as when it is not preceded 
by an abnormal rhythm. It has been impossible to exclude such 
cases from this series, however, because a large percentage of elderly 
patients with sinus arrhythmia come to the cardiographic laboratory 
with a mistaken clinical diagnosis of auricular fibrillation. 

Digitalis in large doses is said at times to cause disturbance of the 
sinus rhythm, but it does not appear to be an important factor in 
this series because in only 1 case of sinus arrhythmia was there 
recorded clinical evidence of digitalis poisoning. 

In the electrocardiographic records of the Johns Hopkins Hospital 
up to August, 1927, there were 138 cases of sinus arrhythmia, 
amounting to 4 per cent of the total electrocardiograms taken. 
These records show a decreasing incidence of sinus arrhythmia with 
advancing years. In patients under thirty-five years the incidence 
is about 12 per cent. Above the age of thirty-five years the inci- 
dence drops down to about 5 per cent and above the age of fifty 
years sinus arrhythmia is rare, occurring in only 23 cases or 1 per 
cent of the total cases above that age. 

In the group of patients under fifty years of age tlie most common 
clinical diagnosis was hyperthyroidism. This diagnosis was estab- 
lished for 18 cases (17 per cent). Rheumatic heart disease was the 
next most frequent diagnosis, with 8 cases (8 per cent). Luetic 
heart disease was present in 5 cases (5 per cent). In the patients 
over fifty years of age naturally arteriosclerotic heart disease was 
the most common diagnosis, occurring in 33 per cent of the cases. 
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HjTjertensive heart disease and luetic heart disease formed 16 per 
cent of the cases in the older patients. Myxedema was the diag- 
nosis for 1 case. 

A more striking contrast between the two groups is obtained if 
one considers the number of cases in each group that showed pre- 
sumptive evidence of organic cardiac disease on physical examina- 
tion, or by electrocardiographic examination. Tlie criteria used 
were, briefly, the presence of undoubted signs of congestive heart 
failure, diastolic murmurs, pulsus alternans, cardiac enlargement 
or aortic dilatation as determined by Roentgen ray examination or 
by electrocardiographic demonstration of A-V block, intraventricu- 
lar block, or inversion of the T wave in Lead II in the absence of 
digitalis therapy. Tw’enty-four per cent of the younger patients 
showed presumptive evidence of organic cardiac disease, and only 
10 per cent had congestive failure. This is in contrast to the 
patients over fifty years of age, of whom 65 per cent had evidence of 
organic heart disease and 33 per cent had congestive failure. 

At the Boston City Hospital satisfactory records were available 
for 22 patients with sinus arrh 5 i;hmia over fifty years of age. Six- 
teen of the patients had arteriosclerotic heart disease, 4 had luetic 
heart disease and 2 had rheumatic heart disease. Four of these 
indhdduals suffered from angina pectoris. The last patient to be 
accounted for had mjrxedema. In this case the sinus arrhythmia 
disappeared under th.^Toid extract therapy coincident with which 
there was a return of the low electrocardiographic complexes to 
normal height. 

For comparison the records of 100 ward patients over fifty years 
of age who showed sinus rhytlun by electrocardiogram were picked 
at random from the files and studied. It was found that 23 patients, 
or 85 per cent of those vith sinus arrhythmia showed presumptive 
evidence of organic heart disease, as compared to 57 per cent of the 
100 patients vdth normal cardiac rhji^hm. The percentage of cases 
with signs of congestive failure was slightly higher in the sinus 
arrhj’thmia group, totaling 14 cases, or 50 per cent as compared 
to 46 per cent of the normal rhj4;hm group. 

The above figures appear to indicate that sinus arrhythmia is 
not always a benign irregularity, for, in older people, it is more 
apt to be associated vdth organic heart disease than is normal 
rh^-thm. This tjqje of sinus arrlijiihmia foxmd in old people, in 
marked contrast to the youthful type of sinus irregularity, is often 
met with in the presence of advanced and progressive heart disease. 
An additional distinguishing feature is that the sinus irregularity 
of old age frequently bears no relation to the phases of respiration. 
T^ese findings suggest the probability that there are two distinct 
tATies of sinus arrhjThmia, having a different mode of origin — a 
youthful tjqje which is directly related to normal phasic variations 
in vagal tone corresponding to the phases of respiration, and a t}q)e 
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seen in older people which ma3'- bear no relation to the respiratory 
rhythm and whichj indeed; niaj^ be a response to abnormal afferent 

impulses arising in a diseased heart or aorta. 

Summary. 1. The pathologic significance of 4 cases of sinus 
arrhjdhmia in old people Avith organic heart disease is discussed. 

2. Analysis of hospital records shows that sinus arrh^hmia in 
patients over fifty years of age is more frequently associated with 
evidence of organic heart disease than is normal rhythm. 

3. Support is lent to the suggestion of Wedd that sinus arrhythmia 
may at times represent a reflex response to abnormal efferent stimuli 
from a diseased heart or aorta. 
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The Complaints of Patients With Uncomplicated Hypertension. 
The greater part of our knowledge of essential hypertension dates 
back less than twenty years. During this short period a close con- 
nection has been demonstrated between persistently elevated blood 
pressure and pathologic changes in the kidney, heart, brain and 
bloodvessels. The existence of hjqiertension can easily be deter- 
mined with the sphygmomanometer, but it is frequently difficult 
to prove the presence of complications, especially in their incipient 
stage. This often can be done, however, bj’' a critical anatysis of all 
the information derived from the patient’s clinical history, from a 
careful physical examination, and from the laboratory tests per- 
formed on the blood and urine. 

Perhaps because of the ease with which the diagnosis of hjqier- 
tension can be made and possibly because the condition has been 
studied intensively for less than two decades, relatively little atten- 
tion has been paid to the symptomatology which accompanies high 
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blood pressure. Tliere are few reports which state the frequency 
with which sj'raptoms have been found (Table I). Even these 


TABLE I, — SYMPTOMATOLOGY OF HYPERTENSION. 
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"Rheumatism” 
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28.0 

Cerebral 

11.2 

Palpitation 

51.2 

Hypersensitivity 




crises 




47.9 

Palpit.ation 

22.8 
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43.8 
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8.4 
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2.0 







Sleepiness 

2.0 







ScnsitiN-ity to poor 
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reports fail to differentiate between the early and late symptoms of 
hypertension and to throw light on the general significance of the 
symptoms observed. There is also a lack of knowledge concerning 
the relationship between the symptoms referable to hypertension 
and those observed in other diseases. ICauffmann^, Schultz and 
Biehn,^ Paullin, Bowcock and Wood/ and Douthwaite'* have exam- 
ined the histories of patients with hypertension and have reported 
the symptomatology. These four investigations together include 
about 700 cases; but 500 of these cases, studied by Paullin, Bowcock, 
and Wood,® were studied from the point of view of the complications 
of hypertension, and therefore the symptoms exliibited by this group 
of patients may well bear rather on the cerebral, cardiac or renal 
complications, than on hj’pertension in itself. We have included 
in Table I those subjective sj'^mptoms which they listed as 
complications. 
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The symptomatology which we are to present here is based on an 
analysis' of the records of 1090 uncomplicated cases* selected from 
the 1628 cases of hjqiertension discovered among the patients 
visiting the medical outpatient department of the Boston City 
Hospital during the forty-two months from January, 1926, to June, 
1929, inclusive. So far as hypertension is concerned, outpatient 
cases are relatively free from the disabling complications of this 
condition seen in the majority of patients with hypertension who 
enter hospital wards. This situation is of advantage in determining 
the sj'^mptomatology of arterial hypertension Tper se, for the histories 
of cases with complications deal in the main with the sj'^mptoma- 
tology of the complicating pathologic condition. It was, then, to 
obtain complete records of uncomplicated cases of hypertension 
that the records of 538 patients were discarded. 

The 1090 records then remaining represented cases of uncom- 
plicated hypertension whose case histories Avere adequate and reli- 
able. These cases were made up of 289 men and 801 women. The 
systolic pressure Avas 160 mm. Hg. or aboA^e in 90.2 per cent of the 
instances; the diastolic pressure AA^as 100 mm. Hg. or above in 64.5 
per cent of the cases. The blood pressure was observed to be ele- 
A^ated on repeated occasions. 


TABLE II. — SYMPTOMATOLOGY OF HYPERTENSION. BASED ON THE 
RECORDS OF 1090 PATIENTS AVITH ELEVATED BLOOD PRESSURE 


AND NO RELATED DISEASE. 


Number 

Symptom. of cases. 

Headache 473 

Dizziness 440 

Aches and pains 422 

Dyspnea 302 

Nycturia 283 

Nervousness 144 

Palpitation 143 

Tinnitus 129 

AVeakness 126 

Insomnia 61 

Epistaxis 61 

Precordial pain 5g 

Numbness and tingling 4g 

Edema 

Spots before the eyes 44 

Hot flashes 24 

Cramps 17 

• • • • J. / 


Nausea or vomiting 
Blurred vision 
“Angiospasm” . 
Throbbing 
Hemoptysis . 
Fainting spells . 
No symptoms 


Per cent 
of 1090. 

43.3 

40.3 

38.7 • 

27.7 
25.9 
13.2 
13.1 

11.8 
11. G 

5.6 

5.6 

5.3 

4.4 

4.2 

4.0 

2.2 

1.6 
1.2 

1.0 
0.8 
0.6 
0.6 
0.6 

11.8 


* The term uncompUcated hypertension is used to define persistently elevated 
artenal blood press^e of the greater circuit without ch'nical evidence of impaired 
cerebral, cardiac or Icidney function. 
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Tile symptoms wliicli occurred in these cases are presented in 
Table II in the order of the frequency with which they Avere recorded. 
It is obvious that an analysis of records obtained by different indi- 
viduals does not give such detailed and exact information as that 
of records taken by the same individuals especially interested and 
experienced in the disease. Doubtless the percentage frequency of 
many of these symptoms would be higher in a series of cases which 
could be followed over a long period of time or in cases Avhere the 
existence of each of these symptoms was specifically searched for in 
each patient. 

Headaches occurred in 43.3 per cent of the cases. The location 
varied but the headache AA^as constant for each indiAudual. The 
discomfort occurred at anj'^ time of the day but AA^as most frequently 
noted in the early morning or evening. The character varied from 
sharp to dull pain, but it AA’-as usually stead3q less frequentlj^ did a 
patient complain of a throbbing headache. 

Dizziness, a sjnnptom AAdiich AA^as almost as frequent (40.3 per 
cent), occurred in A^arying degrees of severity but Avas alAA’^aj’^s veiy 
distressing to the patient. Usually it consisted of a sense of giddiness 
or light headedness but occasionally there AA^as true A’^ertigo. Caloric 
ear tests when performed Avere uniformlj^ negatiA'^e. The dizziness 
Avas brought on or accentuated bj^ change of position. This AA^as the 
outstanding characteristic of the sj^ptom. Although dizziness 
occurred at anj^ time of the day, it AA^as most frequent immediately 
after rising in the morning and after retiring at night. Dizziness 
and headache commonly occurred together or alternatel}'’ in the 
same individual. This was the case for 60 per cent of the patients 
Avho had headaches and for 64.8 per cent of those with dizziness. 

Somatic Aches and Pains Avere distressing to both patient and 
examiner, for no adequate cause could be found and no treatment 
gave more than temporarj'' relief. The pains were of various sorts— 
sharp, dull, or aching, but usually A'^ague and indescribable. The 
location and distribution Avere bizarre; in some cases thej" AA^ere 
limited to one small region, in other instances they were generalized 
or migrating from one spot to another, Avhile in still others the sensa- 
tion was sharplj’^ limited to one large area which had no demon- 
strable neurological distribution. In many of the cases the aches 
came only on rainy or damp days, while others had the sensation 
continually and were relieved only when tliej'’ had something else 
to distract their attention. Frequently Avhen the pains AA’^ere referred 
to the region of a joint it was diagnosed as being due to ‘'chronic 
arthritis.” This Avas the situation in 21.5 per cent of the cases Avho 
complained of aches and pains. A^isceral pain was very infrequent. 

These vague j’^et verj’" real complaints appear to have no common' 
bases. DouthAA’^aite'* has suggested that the pains might be due to a 
stretching of the bloodvessels as could occur Avith the patient’s 
increased acthdtj", but in our series of cases no constant relation AA^as 
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found to exist between the pains and motion. In practically all 
instances tlie pains were relieved by physiotherapy but this relief 

was only temporary. , 

It will be noted that while headaches (43.3 per cent), dizziness 
(40.3 per cent), and vague somatic pains (38.7 per cent) occurred in 
about the same frequency, dyspnea, which was the next most fre- 
quent symptom, occurred in but 27.7 per cent of the cases. Not only 
were [the first three symptoms found with essentially^ the same 
frequency, but they often occurred in the same individuals (see 
Table III). 


TABLE III.— NUMBER OF CASES COMPLAINING OF HEADACHES, 
DIZZINESS AND PAINS, ALONE AND IN COMBINATION WITH EACH 


OTHER. 


Number 

Symptom. ol cases. 

Headaches 473 

Dizziness 440 

Aches and pains 422 

Three above symptoms in one case 117 

Headaches and dizziness 16S 

Headaches and pains 74 

Dizziness and pains 53 

Headaches alone 114 

Dizziness alone 102 

Pains alone 168 


Dyspnea and nycturia form a second group of complaints which 
occurred in approximately the same number of cases. There were, 
however, 97 patients who complained of both symptoms. 

Dyspnea on Exertion was recorded in 27.7 per cent of the 1090 
cases without complications. In none of these instances did there 
appear to be enough evidence to justify a diagnosis of myocardial 
insufficiency. Table IV shows the number of cases in which there 
occurred combinations of the four symptoms, dyspnea, palpitation, 
cardiac pain and edema, frequently seen in cardiac failure. Fifty- 
nine per cent of the patients with dyspnea did not complain of any 
of these other three symptoms. Only two records showed a history 
of orthopnea, a symptom which was practically universal in those 
patients who werediagnosed to be suffering from myocardial damage. 

Vycft/na occurred in 25.9percentof the cases. Thissj'-mptom may 
be caused by various conditions and it is often difficult to determine 
the etiology in any single instance. In some cases it was apparently 
a habit developed earlier in life, in other instances insomnia w'as 
probably the underljdng cause. In most cases the etiology was 
unexplained but in none of these instances were signs of renal damage 
discovered. 

“ Nervoumess” was a term used to denote a variety of closely 
related symptoms. It included a tendency to worry, to become 
easily upset, or to become excited over matters of little importance. 
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Patients with such difficulties were frequently introspective, tending 
to dwell at undue length on their complaints, or were unstable 
emotionally. This sort of condition was noted in 13.2 per cent of 
the cases. 

Palpitation of the Heart. The frequency with which this com- 
plaint occurred in combination with other cardiac symjitoms, has 
already been referred to (Table IV). There were 20 patients who 
complained of both palpitation and nervousness. 


TABLE HL — COMBINATIONS OF DYSPNEA, PALPITATION, CARDIAC 

PAIN AND EDEMA. 


Number 

Symptom. ' of rases. 

Dyspnea (total) 302 

Palpitation (total) 143 

Cardiac pain (total) ■ . . 58 

Edema (total) 46 

Dyspnea and palpitation 69 

Dyspnea and cardiac pain 17 

Dyspnea and edema 14 

Dyspnea and more than one of the other symptoms 25 


Tinnitus was a complaint which was very distressing to the 
patient. It was present in 11.8 per cent of the cases. It was usually 
bilateral. The sound ivas, as a rule, steady and continuous, less 
when the attention was distracted and more jirominent at night or 
when the patient was quiet and resting. In 74.6 per cent of the 
cases with tinnitus the patients complained of either headache or 
dizziness (Table V). 


TABLE V.— THE NUMBER OF CASES WITH TINNITUS ASSOCIATED WITH 

HEADACHES OR DIZZINESS. 


Number 

Symptom. of cases. 

Tinnitus (total) 129 

Tinnitus, headache and dizziness 47 

Tinnitus and headache 26 

Tinnitus and dizziness 23 


Weahiess. Under this heading is included both increased ease 
to fatigue and also a subjective sense of wealoiess or loss of muscular 
power, the latter usually being referred to the extremities, especially 
to the legs. These symptoms Avere seen in 11.6 per cent of the 
patients with high blood pressure. Schultz, and Biehn- haA'e deter- 
mined the frequency AAuth AAdiich such symptoms were referred to 
A-arious parts of the body, but in our series of cases no attempt has 
been made to classify in detail the areas inAmh^ed. 

The symptoms “neiwousness,” palpitation of the heart, tinnitus 
and wealcness (Table II) occurred AAnth apparently equal frequency. 
Other symptoms Avere recorded in no more than 5.6 per cent of the 
cases. Nevertheless, several of them deserA'^e special mention. 
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Ejoistaxis lias received considerable emphasis in the literature. 
It was noted in but 5.6 per cent of the Boston City Hospital cases. 
Paullin, Bowcock and Wood^ found it in 3 per cent of their series, 
while 39 of the patients reported by Douthwaite'^ complained of 
hemorrhages from various parts of the body. 

Despite the comparative infrequency of epistaxis, it possesses 
striking characteristics which show that it is an important sign. In 
14.8 per cent of the patients who complained of nasal hemorrhage 
this was the sole complaint. In a great many instances the bleeding 
took place in the morning as the patient was rising from bed and in 
many others the epistaxis was brought on by exercise or emotion. 

The bleeding rarely yielded to simple measures applied by the 
patient; cauterization was frequently of no avail, and repeated 
packings were often resorted to before the flow of blood was stopped. 
Probably hemorrhage from other parts of the body have the same 
etiological basis but these were very rare occurrences. Hemoptj’^sis 
of unknown etiology was seen in 6 cases and there were two instances 
of unexplained rectal bleeding. 

Nuvihness and Tingling. This tjq^e of sensation occurred in 4.4 
per cent of the patients, and probably should be classed as a varia- 
tion of the symptom discussed as “aches and pains.” One-third of 
the cases with numbness and tingling also complained of vague 
generalized pains. In some cases this symptom was so prominent 
as to suggest combined system degeneration of the spinal cord, but 
such a diagnosis was never substantiated. 

Edema (4.2 per cent) was never marked. It consisted usually of a 
slight swelling of the anldes noticeable toward the end of the day. 
The occurrence of this sjrmptom was usually ascertained only after 
questioning the patient specifically. Hot flashes (2.2 per cent) 
occurred in 2 men and 22 women. In the women the menopause 
period had been passed through many years previously. Craniys 
(1.6 per cent) were confined to the legs, especially the calves, and 
occurred most frequently at night. Under the term Angiospasm 
(0.8 per cent) are included temporary paralyses, aphonias, and the 
like, which cleared up a few days after their onset and left no residual 
signs or symptoms. There were 7 patients (0.6 per cent) who com- 
plained of a throbbing sensation in various parts of the body other 
than the head. 

It is difficult to determine the time of onset of these relatively 
rare complaints for the majority developed so gradually that a 
definite history of onset was not obtainable. In Table VI the com- 
plaints of the 156 (14.3 per cent) monosjnnptomatic cases are tabu- 
lated, and these probably represent the early symptomatology. It 
will be seen that pain of some sort was complained of in almost one- 
half of the cases. 

There were 129 patients with hypertension who had no symptoms 
whatsoever. These cases were discovered among patients who came 



54 


RISEMAN, WEISS: 


to the medical outpatient department for routine physical examina- 
tion or because of some disorder not related to the circulatory or 
renal systems. No relationship could be found between the height 
of the blood pressure and the severity, number or tj^ie of complaints. 
Several patients witli blood pressures above 250 mm. Hg. had no 
S3’'mptoms whatsoever. Many patients showed fluctuations in the 
degree of hypertension without a corresponding variation in the 
severity of their complaints. 


TABLE VI.— COMPLAINTS OF 156 MONOSYMPTOMATIC CASES OP 


HYPERTENSION. 


Symptom. 
Aches and pains . 
Headache .... 
Dizziness .... 
Nycturia .... 
Dyspnea .... 
Epistaxis .... 
Palpitation 
Tinnitus .... 
Insomnia .... 
Numbness and tingling 
Wcaloiess .... 
Nervousness . 


Number 
of cases. 

GG 

19 

17 

14 

9 

9 

7 

4 

4 

4 

2 

1 


Per cent 
of 150. 

42.4 

12.2 

10.9 

9.0 

5.8 

5.8 

4.5 

2.G 

2.G 

2.G 

1.3 

O.G 


The frequency of symptoms (Table 11) is no indication of the 
subjective distress of the individual. Angiospasm, fainting and 
epistaxis, which were relatively rare occurrences, caused the patients 
more discomfort and worry than did the other symptoms. Aclies 
and pain, dizziness, tinnitus and insomnia were also very trouble- 
some while the remaining symptoms caused comparatively little 
distress. 

The Complaints of Patients With Conditions Related to Hyper- 
tension. The presentation of the symptomatology of hjqiertension 
cannot be considered complete until an attempt is made to answer 
three questions. First, are s^rmptoms specific for hjqiertension ? 
Second, is the symptomatology due to the elevated blood pressure 
or is it the expression of some underlying condition which may or 
may not be related to the development of the high arterial tension ? 
Third, is there any specificity in the symptoms exhibited by patients 
with hjqiertension ? In order to answer these questions an analysis 
was made of the clinical histories of patients diagnosed as suffering 
from the following six conditions: chronic constipation, obesity, 
hypertrophic arthritis, menopause, menopause hypertension and 
psychoneurosis. These conditions were responsible for all the com- 
plaints and physical findings of the patients. 

Chronic Constipation was chosen because, like h^q^ertension, it 
represents a common condition found ip individuals who tend to be 
mild chronic invalids. The symptomatology listed in Table VII is 
based on a study of the records of 96 consecutive cases of uncompli- 



TABLE VII. — SYMPTOMS WITH AN INCIDENCE OF MORE THAN 10 PER CENT OCCURRING IN GROUPS OP PATIENTS WITH 
CHRONIC CONSTIPATION, OBESITY, CHRONIC HYPERTROPHIC ARTHRITIS, PSYCHONEUROSIS, MENOPAUSE WITH 
NORMAL BLOOD PRESSURE AND MENOPAUSE WITH HYPERTENSION. 
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cated chronic constipation with normal Ijlood pressure. In general 
the symptomatology of chronic constipation was totally unlike that 
of hypertension. 

Obesity. The typical patient with high blood pressure often is 
deseribed as being overw^eight, if not actually obese. For this 
reason, the symptomatology of 95 consecutive patients with normal 
^blood pressures who were suffering from no other condition sa^^e 
obesity, was determined. The results are presented in Table VII. 

These patients complained of pains and dyspnea alDOut as fre- 
quently as did those with hypertension. 

Chronic Hypertrophic Arthritis. The sy'^mptomatology’^ of tliis 
condition is presented in Table VII. The 59 case records examined 
represent only uncomplieated eases with normal blood pressures. 
Aches and pains were practically^ universal complaints but these 
pains were almost always (70 per cent) sharpl,y limited to the region 
of the joints and rarely’’ radiated or migrated to other parts of the 
body as was the case in patients with hypertension. In addition 
50 per eent of the cases with arthritis showed the pains to be defin- 
itely related to motion. The remaining symptoms are similar to 
those seen in cases of high blood pressure but they^ were relatively 
infrequent complaints. 

Menopause and Menopause Ilypertenswn. During forty-two 
months, there were treated in the medieal outpatient department 
96 women who were diagnosed as in the menopause period and who 
were discovered to have hypertension. During the same period of 
time there were 213 women with normal blood pressures who were 
treated because of symaptoms believed to be due to the menopause. 
The symptomatology of menopause hypertension (Table VII) is 
essentially the same as that of uncomplicated hypertension (Table 
II), The outstanding difference is in the frequency with which 
patients complain of hot flashes. 

The symptomatology'^ of uncomplicated menopause (Table VII) 
shows some differences from menopause associated vdth hyperten- 
sion. Nervousness and insomnia occurred more frequently'^ in 
women with normal blood pressures than in women with hyper- 
tension; tinnitus, on the other hand, was a less frequent complaint. 
Despite these differences, the individual case histories of menopause, 
menopause hypertension and uncomplicated hypertension are fre- 
quently' indistingui-shable from each other. It was not uncommon to 
discover a patient with normal blood pressure, having symiptoms 
attributed to menopause, who later developed hypertension and 
who showed no change in symptomatology'. There were an equal 
number of cases with both menopause and hypertension whose 
symptomatology' persisted despite a subsequent diminution ill the 
arterial tension to a normal level. 

Psychoneurosis is another condition the syuiiptomatology' of 
which is similar in many' respects to that of hypertension. The 
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points of difference between the two conditions are as follows; in 
30.8 per cent of 120 consecutive cases of uncomplicated psyeho- 
neurosis, with normal blood pressure, there was discovered an under- 
lying psyehic conflict which may have been the basis for the con- 
dition. Both headaches and dizziness were frequent complaints 
but they occurred together only two-thirds as frequently as they did 
in hypertensive patients. Nervousness, insomnia, gastrointestinal 
complaints and numbness and tingling were found more frequently 
among psychoneurotic than among hj'pertensive patients, while 
nycturia and epistaxis were relatively infrequent symptoms. In 
addition, there were a variety of unusual complaints which could 
not be explained on an organic basis. These included such symptoms 
as sex impotence, aphonia, and anesthesia. It is mainly on the 
basis of such complaints that histories of psychoneurotic patients 
can be separated from those of individuals with hjqjertension, and 
yet there are many individual records which are so similar that 
the differential diagnosis cannot be made without the sphygmo- 
manometer. 

Discussion. Headaches, dizziness, aches and pain, dyspnea and 
nycturia alone or in combination were by far the most frequent 
complaints of the patients with arterial IijqDertension. Epistaxis 
and migraine, in contrast to observations made by others, were 
noted rather rarely. Complaints identical to those observed in 
patients with hjTpertension were present in a large proportion of the 
patients mth obesity, menopause and psychoneurosis whose blood 
pressure was normal. Vasomotor disturbances in patients with 
obesity, menopause and psychoneurosis are common. It is also 
recognized that in the early stage of hjq^ertension considerable 
fluctuation in the systemic blood pressure occurs. This fluctuation 
in the blood pressure is an expression of the changes in the periph- 
eral arteriocapillary system which is regulated by the vasomotor 
center.® Even in the later stages of hjqjertension when the blood 
pressure becomes more fixed, the cerebral circulation may be dis- 
turbed because of the presence of an increased arteriolar resistance 
and hence disturbed capillary circulation. The vasomotor dis- 
turbances in the circulation are the common explanation for similar 
symptomatology in hjqDertension, obesity, menopause and psycho- 
neurosis. The symptoms of patients suffering from arterial hyper- 
tension cannot, therefore, be considered as specific or characteristic. 
It is also questionable whether the high arterial tension in itself is 
responsible for the symptoms, because no relationship could be 
demonstrated between the height of blood pressure and the severity 
of the complaints. In a considerable number of patients greatly 
elevated blood pressure was present without sj^ptoms. 

_ In Table VIII the symptorns of hypertension are arranged accord- 
ing to their probable anatomic source. A number of symptoms are 
placed under more than one heading, because the etiology may be 
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multiple. The majority of symptoms are referable to the disturb- 
ance of the central nervous system. Some of them, as hot flashes, 
angiospasm, throbbing, are the direct results of vasomotor changes 
in the cerebral vessels, while others may result indirectly from the 
effect of the changed cerebral circulation on the functions of certain 
regions of the brain. It is of interest that all the complaints refer- 
able to the heart and kidneys, unth the exception of hematuria, may 
also result from vasomotor disturbances of central origin. 


TABLE VIII. — SYMPTO^LVTOLOGY OF HYPERTENSION ARRANGED 


ACCORDING TO PO.SSIBLE ETIOLOGY. 


Renal. 

Nycturia 

Edema 

Hematuria 


Tinnitus 

Weakness 

Insomnia 

Preoordial pain 

Numbness and tingling 

Vague oooular symptoms 

Hot flashes 

Nausea or vomiting 

Angiospasm 

Throbbing 

Fainting spells 


Cerebral. 
Headache 
Dizziness 
Aches and pains 
Dyspnea 
Nycturia 
Nervousness 
Palpitation 


Cardiac. 
Dyspnea 
Palpitation 
Weakness 
Cardiac pain 
Edema 


other vascular 
areas. 

Epistaxis 
Muscular cramp 
Hemoptysis 
AVeakness 
Aches and pains 


The similarity of symptoms in patients with arterial lij'pertension, 
menopause, obesity and psychoneurosis does not, a ‘priori, justify 
the conclusion that menopause, obesity and psychoneurosis are in 
etiological relationship to arterial hj'pertension. Nevertheless, it 
is more than a coincidence that two of the three conditions, namely, 
menopause and obesity, are frequently associated with hjqjertension. 
The relationship betn^een psychoneurosis and arterial hypertension 
is probably closer than is recognized at present. Psychic trauma 
and conflict, abnormal sensitivity of the psyche, as well as the con- 
stant strain of life, play most important roles in the development of 
psychoneurosis. These factors probably are often responsible for 
the development of hjqiertension and therefore the elimination of 
these psychic conditions plaj'^s a primary role in the prevention and 
treatment of hjqjertension. 

Summary and Conclusions. 1. An analysis of the complaints of 
1090 ambulator^'- patients nath primary (essential) hypertension 
indicates that the follonnng symptoms are present in more than 20 
per cent of the cases; headache (43.3 per cent), dizziness (40.3 per 
cent), “aches and pains” (38.7 per cent), dyspnea (27.7 per cent), 
nycturia (25.9 per cent). 

2. Epistaxis and migraine were infrequent symptoms. 
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3. Arterial hypertension is not associated with characteristic 
symptomatology. Almost all the symptoms of patients with arterial 
hypertension are referable to a disturbance of the central nervous 
system and are expressions of a disordered vasomotor system. 

4. Among conditions with normal blood pressure, menopause, 
obesity and psychoneurosis showed symptoms similar to^ those of 
arterial hj'pertension. All four conditions frequently exhibit vaso- 
motor instability. 

5. Psychic conditions may play a more important role in hyper- 
tension than is realized, and therefore should be considered in treat- 
ing the disease. 
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VISCEROPTOSIS: ITS CLINICAL SIGNIFICANCE AND 

TREATMENT, 

By Edward L. Bortz, M.D., 

THE LANKENAU HOSPITAL MEDICAL CLINIC, PHILADELPHIA, PA. 


In 1885 Eranz Gl^nard first described the condition now Imown 
as visceroptosis. Since that time numerous articles by Rovsing,^ 
Goldthwait,^ Coffey,® Martini,^ Mills® and others have appeared in 
the literature emphasizing the importance and various phases of this 
condition. Following the epochal discovery of the Roentgen ray 
by Wilhelm Roentgen in 1893 with its subsequent usefulness in 
.examination of the gastrointestinal tract, conceptions of the normal 
position which abdominal viscera occupy have been broadened. 
Anatomists described the position of organs with the subject in the 
supine^ state. Variability in size, shape and location appears to be 
the r^e rather than the exception, especially with the relatively 
movable gastrointestinal tract. In 1923 Moody, vanNys and 
Chamberlain studied 300 men and 300 women, all presumably 
normal, takng Roentgen raj^s vdth the subjects in the upright 
posture. They concluded that the normal position of the komach is 
lower than generally believed and that the term “gastroptosis" is 
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seldom justifiable. Practically all observers are agreed that the 
stomach and colon occupy a lower position in the female than in the 
male due to inferior musculature and ligamentous support. Before 
we label any position abnormal it is necessary to Imow the normal 
variations. Chamberlain® and his associates found the greater 
gastric curvature 1 inch below the interiliac line in 4 per cent of male 
and in 10 per cent of female patients. We may look upon variation 
from two different angles. 

There is constitutional variation, that is to say, a long stomach is 
the rule in a long body. The stomach fits the individual, so to speak; 
there is, also, individual variability. In either type stretching, 
elongation, relaxation, dilatation, or fixation by adhesions may 
develop. It is in this latter class that clinical symptoms may occm*. 
The well-being of the individual is dependent to a considerable 
degree upon the integrity and proper function of tlie abdominal 
viscera. The gastrointestinal tract holds a large proportion of the 
blood. French authors have termed it the “coem* abdominal.” 
Any marked distention, drag, relaxation or other alteration which 
interferes with the optimum function of this tract may have far- 
reaching effects on the individual. 

The constitutional type Imown as “visceroptotic habitus,” 
”maladie constitutionelle” of the French, or “allgemeine Kranklieit” 
of the Germans with malnutrition, narrow and fikt tliorax, acute 
costal angle, pot belly, hypotension and nervous disposition is 
common in all clinics and is easily recognized. These individuals 
frequently describe themselves as being “not sick or not well.” 
Any one or all of their body systems are below par although com- 
plaints ordinarily point to either the gastrointestinal or cardio- 
vascular tracts as the weakest links in tlie chain. Goldthwait^ 
believes the condition is nearly always hereditary in tliese patients 
and maintains that the Mendelian law of inlieritability of cliarac- 
teristics may be as true for the shape and position of the stomach as 
for the color of the eyes. Inlieritance of a ptotic habitus renders 
the individual susceptible to a multitude of physiologic interruptions 
and aberrations which may give rise to a condition of chronic in- 
validism, These cases are easy to diagnose. Concerning their 
existence there is no controversy. Radiographic studies uniformly 
reveal a long, atonic stomach with its greater curvatm-e deep in 
the pelvis. The colon, cecum, and one or both Iddneys are like- 
wise ordinarily in low position. It is improbable that the positions 
these organs assume would fall within normal variations. 

In contradistinction to the class of patients just described, there 
exists a second large group in which no external factors lead one to 
suspect a disproportion between the body type and the shape and 
size of the stomach. 

In a series of 100 cases studied in the Lankenau Hospital Medical 
Clinic we have interpreted the types as follows : 
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TABLE I.— TYPES OF VISCEROPTOSIS. 

A. Congenital, B7 Cases. 

1. Primary. Defect more pronounced and symptoms usually 

arise early in life. 

2. Potential. Patients more nearly normal, that is, with 

better development of mesenteric supports. Symptoms 
may or may not arise, depending on resistance of indi- 
vidual and force of exciting circumstance. 

B. Acquired, 73 Cases. 

Secondary. Diseases, overwork. Repeated pregnancies, 
loss of weight, and so forth. 

The age incidence and sex are shown in the following tables; 
TABLE II.— AGE INCIDENCE. 


Years. No. cases. 

10 to 20 4 

20 to 30 32 

30 to 40 10 

40 to 50 24 

50 to 60 20 

60 to 70 4 

TABLE .III.— SEX. 

Female. Male. 

Single 22 Single 8 


Married .46 Married 24 

These patients offer an infinite variety of complaints. 

In the series studied in the Lankenau Hospital Medical Clinic 
the majority of patients gave as their chief complaint some symptom 
referable to the upper or lower gastrointestinal tract; a smaller 
number presented symptoms pointing to the pelvis or lower spine. 
In the table below a complete analysis of the chief complaints 
offered by 100 cases, is presented. 


TABLE IV.— ANALYSIS OF CHIEF COMPLAINTS IN 100 CASES. 


Gas 

Per cent. 

. 71 

PeMc distress 

Per cent. 
. 12 

ConEtipation 

. 63 

Insomnia . 

. 12 

Upper abdominal distress . 

. 49 

Nausea and vomiting 

. 12 

General ■weakness 

. 32 

Dysmenorrhea . " . 

5' 

Swelling of stomach 

. 30 

Pain in chest . 

3 

Nervousness 

. 30 

Diarrhea . 

3 

Lo'wer abdominal distress . 

. 28 

Mucous stools 

1 

Backache 

. 18 

Bloody stools 

1 

Headache 

. 15 

Palpitation 

1 


Patients may or may not reveal disturbances of one or more of the 
ma3or systems of the body. They are not of necessity under- 
nomished, m fact, many are overweight, and Roentgen rays of the 
pstoomtestmal tract are usually deemed unnecessary. If examined 
by lioentgen ray, tlie organs may be found in low position but the 

voii. 180, NO. 1. — JULY, 1930 3 
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prolapse may not be much beyond the extent of normal variation, 
that is to say, some point near the interiliac line. Tone is usually 
reduced. 

It is chiefly this group of patients that has been studied intensively 
because the ordinarily prescribed modes of treatment have not given 
relief. 

While a majority of the patients examined were found to be under- 
nourished it is interesting to learn that 15 per cent were overweight. 
Focal infections are common in this class of patients, 26 per cent 
possessing a nidus somewhere in tlie sinuses, teeth, nose or tluoat. 
An unusually large proportion of patients in our group were found 
to have an erythrocyte count below 4 million. 

It is worthy of note that 62 cases showed a diminished gastric 
acidity and IS per cent exliibited an excess of acid in the gastric 
secretion. 

Studies of the tonicity of tlie gastric musculature were made by 
Shoemaker. The basis of judgment of the gastric tonicity was the 
manner in which the stomach wall maintained a barium column of 
500 cc. Hypertonicity was said to exist when the column was high 
and narrow; hjq^otonicity, when the lower half dilated and appeared 
flabby. The latter condition Was found in 62 per cent of cases. 

Lower bowel stasis is one of the most frequent accompaniments 
of visceroptosis. In our sei’ies 83 cases presented this sign. 


TABLE V.— CHIEF PHYSICAL FINDINGS IN 100 CASES. 


Per cent. 

Per cent. 

Undernutrition 

69 

orthotonicity 

•33 

Normal weight 

16 

hypertonicity 

5 

Overweight . . . ' . ' . 

15 

Stasis ....... 

83 

Focal infections (nose, tonsils, 


Duodenal deformities 

6 

teeth) 

26 

Mobile cecum 

82 

Anemia (below 4 million red 


Mucus in stool . . . 

10 

blood cells) 

40 

Reduction of renal phenol- 


"Hypotension 

22 

sulphonephthalein out- 


Hypertension 

12 

put below 40 per cent 


Gastric hypoacidity .... 

62 

in two hours 

8 

Gastric hyperacidity 

IS 

Relaxed pelvic floor . 

29 

Gastric musculature (by fluoro- 


Thyroid enlargement 

19 

scope) : 


Arthritis 

8 

hypotonicity .... 

62 

Basal metabolism decrease 

20 


(of 24 patients) 


Many were operated upon for appendicitis, cholecystitis, peptic 
ulcer, pelvic disease, intraabdominal bands or adhesions and other 
lesions. 


TABLE VI 

.—OPERATIONS. 


Por. No. cases. 

For. 

No. cases 

Fibroid uterus — hysterectomy . 

2 

Goiter .... 

. 3 

Chronic appendicitis 

18 

Varicose veins . . 

1 

Gastric ulcer 

1 

Tubo-ovarian disease 

. 6 

Duodenal ulcer 

1 

Herniorrhaphy . . 

1 

PeUde operations (type not des- 


Nephrectomj' . '■ 

1 

ignated) 

2 

Hydrocele 

1 

Cholecystitis 

6 

Hemorrhoids . 

1 

Uterine suspension .... 

2 





BORTZ: VISCEROPTOSIS O-S 

This table indicates the variety of operations performed on cases 
previous to knowledge of a ptotic bowel. Inattention to the latter 
condition explains, in many cases, incomplete postoperative recovery. 
If the lesion sought was found and removed, improvement but 
incomplete relief occurred. Infrequently the laparotomy was of no 
avail. 

In surveying these cases one is forced to consider tlie possibility 
of ptosis of one or more intraabdominal organs as a contributing 
element to the patient’s distress. It is comparatively rare to find a 
fallen liver or spleen, whereas, ptosis of the right kidney, the cecum 
and transverse colon is common. 


TABLE VII.— ABDOMINAL ORGANS INVOLVED IN 100 CASES. , 

Per cent. 


Stomach , 91 

Transverse colon S8 

Right kidney 3 

Left kidney 1 

Liver 2 

Spleen ■ 0 


Additional lesions in the pelvis were present in the following 
proportions: 


TABLE VIII.— CASES WITH ACCOMPANYING LESIONS OF PELVIS IN A 

SERIES OF 100 CASES. 


Uterine displacement 
Lacerated cervix . 
Relaxed vaginal wall: 

(a) Cystocele 

(b) Rectocele 
Ovarian and tubal lesions 


Per cent. 
. 8 
. 32 

. 16 
2 

. 12 


Ptosis frequently exists in association with the major diseases. 
Its presence may be the result of these lesions or may occur incident- 
ally. In one patient with asthma, immediate and sustained relief 
from the asthma was obtained by correction of the visceroptosis. 


TABLE rx.— ADDITIONAL DIAGNOSES IN A SERIES OF 100 CASES. 


Asthma 

Hay fever 

Pituitary dystrophy 

Chronic pulmonary tuberculosis 

Syphilis (Wassermann and Kahn 2, 3, or 4+) 

Heart disease 

Sciatica 

Gastric ulcer 

Duodenal ulcer 

Pelvic disease 

Chronic nephritis 

Thyroid disease 

Chronic cholecystitis 

Mucus colitis 


Per cent. 
2 
1 
1 
2 
10 
8 
11 
2 
2 ' 

15 

7 

5 

6 
1 
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With the solid viscera and the transverse tube, displacement of the 
entire organs occurs. With the stomach a different condition arises. 
Its size, contour, and relative position depends on its contents, 
muscular tone and nerve integrity upon the presence or absence of 
gas, on the intraabdominal pressure, on the position, and contents of 
other organs, chiefly the large bowel, and on the body posture, 
osseous and muscular development and general nutrition. Since 
the stomach is fixed at the cardia and below the pylorus, it is obvious 
that prolapse of this viscus does not occur. Rather does it become 
elongated or dilated from lack of tone. The term “gastroptosis” 
is a misnomer. Gaston Lyon^ has suggested “vertical dislocation” 
while Martini and Comas^ propose “dolicogastrie” as a more 
correct designation. The latter term appears to fit the condition 
more suitably than others so far offered. 

The opinions of twenty of the leading radiologists in four different 
countries were requested on the following five points:^ 

1. What, in yom- opinion, constitutes gastroptosis? 

2. Is it important clinically? 

3. Is it common? 

4. When is, and when is not an elongated stomach ptosed? 

5. To what are sjonptoms due, when present? 

In answer to the question, “^fliat constitutes gastroptosis?” the 
following impressions were given: 

(а) Prolapse of stomach as part of enteroptosis, only. 

(б) An organ which suggests drag on its attachments. 

(c) A relative' elongation out of proportion to body habitus. 

(d) Greater curvature below left iliac crest. 

(e) Vertical elongation associated vdth atony and dilatation. 

(f) Pyloric sphincter appreciably below iliac crest. 

(ff) Elongation of stomach vdth descent of distal third of greater 
curvature. 

In response to the question concerning the clinical importance of 
gastroptosis, 4 men reported in the affirmative, 3 in the negative, and 
the others believed its importance was associated with that of 
enteroptosis from which symptoms due to gastroptosis alone could 
not be separated. 

Eight of these radiologists look upon gastroptosis as a common 
condition and two regard it as uncommon. The remaining answers 
were evasive. 

To the question “^^flien is, and when is not an elongated stomach 
ptosed?” the majority conclude the diagnosis of ptosis can be made 
when the stomach length is out of proportion to the body type. One 
investigator states ptosis exists when the sphincter is below the 
iliac crest; another designates ptosis when greater curvatme descends 
more than one-third the distance between the anterior iliac spine 
and sjonphysis pubis ; the remaining observers held it to be a matter 
of personal opinion. 
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To the last question regarding cause of symptoms, these responses 
were given: 

{a) Drag on duodenum. 

(6) Tension. 

(c) Stasis. ... 

(d) Drag on mesentery with its resultant irritation to the sym- 
pathetic and vagus nerves. _ 

(e) Duodenal stasis with its resultant toxic absorption. 

If) Compression on mesenteric artery. 

{g) Tension on bloodvessels, lymphatics, and to absence of sup- 
port to the under surface of diaphragm. ^ 

{h) Delay in emptying with gas and distention. 

(i) Mechanical interference plus disturbed gastric chemistry. 

Developmental and Anatomic Considerations. Searching for the 
basis of signs and symptoms leads to a brief consideration of the 
embryology of the digestive tract and its supports. In the early 
stages of development the primitive gut is a straight tube. By an 
outpouching and elaboration of layers and glandular elements, the 
stomach is formed from the foregut. It is maintained in position 
chiefly by the mesenteric reflections, namely, the gastrophrenic and 
gastrohepatic ligaments and the continuation of the gut. 

The entire large bowel develops from the caudal part of the primi- 
tive gut. By rotation and the formation of an inverted U anterior 
to the loops of the small intestine, the large bowel assumes its final 
position. The mesentery usually covers the anterolateral aspects of 
the rectum, sigmoid, descending colon and ascending colon, whereas, 
the transverse colon is entirely sm-rounded by peritoneum. Varia- 
tions in these attachments explain many cases of mobile and pro- 
lapsed large bowel. Stable position and retention of viscera are not 
completed at birth. Victor® has attempted to average the individual 
mesenteric variations and find an anatomic mean. SuflBce to state 
that right here may be found certain important factors in the 
production of prolapse of the large bowel and cecum. Furthermore, 
there are five anatomic points which predispose to later kinking, 
mechanical obstruction or stasis, the foundation for troublesome 
constipation. These points are: 

1. Near the left psoas at the pelvic brim. 

2. Just proximal to the splenic flexure. 

3. In the subpyloric region of the transverse colon. 

4. Proximal to the hepatic flexure. 

5. Cecum. 

With full rotation and complete fusion of the mesentery it is im- 
possible for ptosis to occur unless these attachments become weak- 
ened, then stretched. We Imow this takes place in cases of debilitat- 
ing disease where loss of weight is the rule. This is acquired ptosis. 
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TABLE X.— IMPORTANT FACTORS IN PRODUCTION OF VISCEROPTOSIS. 

1. Heredity. 

2. Lack of exercise: Defective muscular development in cliild- 
■ hood years. 

3. Defective posture. 

4. Embryonic defects of rotation and development. (Gastro- 

intestinal tract.) (Mesenteric variations.) 

5. Loss of weight. 

6. Repeated pregnancies. 

7. Debilitating diseases. 

8. Overwork. Worry. 

9. Lack of exercise: Overeating in adult years. 

10. Weakening of abdominal wall by operation. 

The abdominal cavity is spacious and roomy just beneath the 
diaphragm where the large viscera are found. Normally the lower 
ribs flare outward, the diaphragm arches upward, and the vertebral 
column has a gentle backward bow which curves forward at the 
lumbosacral level to produce, with the psoas muscles, a prominence 
or shelf on which the upper abdominal organs rest. The anterior 
muscles and aponem-oses complete the encasement. 

The muscular osseous system or external sac, so-called by 
Bourcard^® incloses the digestive tube or internal sac. Between the 
two systems which may be conceived as acting in opposition, a condi- 
tion of negative pressure is created. This pressure is an important 
adjunct in holding the organs in place and relieves the mesenteries 
of considerable strain: 

1. Tonicity of abdominal wall. 

2. Atmospheric pressure. 

3. Extraperitoneal and mesenteric fatty tissue. 

4. Tonicity of involuntary musculature of the gastrointestinal 
tract regulated by involuntary nervous system. 

5. Fluid and solid contents of digestive tract. 

6. Gaseous contents of digestive tract. 

Thus a condition of intraabdominal equilibrium is established. 
Disturbance of this balance will tend to atony and dilatation of the 
digestive tract. Interference Avith circulation and pressure on 
involuntary nerves impairs the function of the viscera leading to poor 
alimentary hygiene, digestive disorders, constipation, etc. Faulty 
posture with relaxation of abdominal muscles, lowering of the 
anterior chest wall, loss of weight, for example, all tend to increase 
the intraabdominal negative pressure thereby placing a greater 
tension on the mesenteric attachments. Sagging of the large bowel 
with ofttimes a band or adhesion producing a constriction, the basis 
for excessive fermentation and therefore gas, dilatation and atony 
of the gastric Avail Avith stretching .and sagging set the stage for the 
clinical drama. If all of the organs descend, function may pre- 
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sumably continue without uny manifestations of impairment 

since their relative positions remain the same. 

TABLE XI.— PROBABLE IMPORTANT FACTORS IN PRODUCTION OF 

SYMPTOMS. 

1. Chronic obstruction. 

2. Stasis. 

3. Defective circulation of abdominal organs. 

4. Pressure on involuntary nerves by sagging viscera.^ 

5. Drag on common bile duct, portal vein, and hepatic artery. 

6. Influence on secretion of digestive juices and ferments. 

7. Pelvic pressure. 

Usually mesenteric relaxation is not uniform, or, adhesions fix 
eertain regions of the bowel in position while other portions prolapse. 
This is the basis for chronic obstruction with stasis and toxic absorp- 
tion. Su' Arbuthnot Lane'^ has recommended colectomy for these 
cases pointing out that, by removal of a section of the large bowel 
toxic absorption is minimized. Sir Arthur Keith,'^ however, believes 
the stasis is due to dysfunction of the sympathetic nervous system. 
It is probable that both conditions play a part in causing stasis, 
stercoremia, and the clinical picture. 

Differential Diagnosis. Visceroptosis clinically may resemble any 
abdominal condition in the acute or chronie stages. Many patients 
suffer from pain in the right upper quadrant. In the series liere 
presented six individuals had had more than two attacks of typical 
biliary colic. 

As seen in Table VI it is not infrequent that the patient has had a 
previous appendectomy with no relief. 

Many German surgeons and radiologists note an intimacy 
between the occurrence of peptic ulcer and gastroptosis. Pelvic 
inflammatory disease is not infrequently present in ptotic patients. 
Goldthwait and others have found arthritis and rheumatic tendencies 
twice as frequent in patients with ptosis, as in nonptotic cases. 

The difficulty in the diagnosis of ptosis is that it is too eas^L 
So many patients have suffered for years from fallen organs and one 
often impatiently elassifies them as “neurasthenic.” 

TABLE XII.— RESULTS OF TREATMENT IN 100 CASES. 

Per cent. 

Improved g 9 

Unimproved ! ! 18 

The treatment of no class of patients can produce more gratifving 
results or prompter relief than in this group. Tliough percentage 
of improved patients in our series may appear low, complicat- 
ing conditions, as shown in Table XIII, inaj'^, in part, offer an 
explanation. 
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Unimproved cases in the series here presented, in certain indi- 
viduals showed additional lesions (which in themselves may have 
been primary) as the following table shows: 

TABLE XIII. — COMPLICATING FACTORS IN UNIMPROVED CASES OF 100 

CASES STUDIED. 


Chronic pulmonary tuberculosis 2 cases 

Chronic heart disease 4 cases 

Nephritis 3 cases 

Thyroid disease 1 case 

Pelvic disease (with adhesions) 5 cases 


Treatment: 1. Prophylaxis. 

2. Adequate care for coexisting lesion, if present. 

3. Removal of infective foci, chiefly in respiratory and pelvic 
tracts. 

4. Elimination: Bowels, kidneys, skin, lungs. 

5. Rest. 

6. Diet. 

7. Massage. 

8. Exercise. 

9. Abdominal support (belt, adhesive strapping, and so forth). 

10. Medicine. 

11. Surgery. 

12. Advice about future precautions, 

GoldthwaiP® suggests attention to posture in school clinics as the 
proper prophylaxis for potential ptotic disorders. 

The alleviation of symptoms requires treatment of a broad scope, 
suitable to the individual requirements of each patient. The time- 
consuming element in handling this large group of patients is in the 
search for the basis of the complaints. It takes time, occasionally 
doctors are impatient and the patient finally gravitates to the cults 
for relief. 

By and large, the younger and more pliable the patient the more 
is to be expected from treatment. The utmost cooperation by the 
patient is likewise necessary. Institution of the proper therapeutic 
measures gives immediate relief in approximately 40 per cent of 
cases, but treatment, in order to be effective, must be followed over 
an' extended period of time. 

Treatment should aim to ; 

1. Retmn the organs to their normal position. 

2. Improve the tone of the voluntary and involuntary nervous 

system. 

3. Correct the postiue, 

4. Increase weight when necessary. 

5. Inform the patient of the nature of the condition and outline 

precautions to avoid future disability. 

In our experience less than 5 per cent of cases require hospital- 
ization. 
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With the case thoroughly studied it is wise to explain to the 
patient in detail the nature of the condition and the rationale of 

treatment. • i, i u 

Hygienic measures including complete elimination through the 

bowels, kidneys, skin and lungs with rest of ten to twelve hours at 
night; two hours in the afternoon, and forty-five minutes lying on 
the left side after each meal to facilitate digestion and rest the 
mesenteries, are important. We prescribe a vigorous general mas- 
sage twice daily using cocoa butter or oil of wintergreen. 

Exercises directed to increasing the strength of the abdominal 
muscles, especially, and at the same time to raise the sunken chest 
and augment the diaphragmatic excursion are advised twice a day. 

Foci of infection located usually in the teeth, tonsils, nares, 
sinuses, or pelvic tract are cleared up*. 

Diet is of primary importance. If the patient is suffering from 
an acute digestive rebellion it is wise to withhold all food for twenty- 
four to forty-eight hours. Frequent alkaline gastric lavage favors 
relaxation of tlie spasm and soothes the irritated mucosa. For- 
tunately this condition is not common. 

Reflecting upon the nature of the stomach in these cases furnishes 
important information in outlining the diet. Four or five small 
meals are usually better tolerated than three large ones. As a rule 
it is prudent to administer fluids between meals. Immediately 
following ingestion patients should lie down, resting on the left side 
since this facilitates peristalsis and pyloric passage. The type of 
food is selected according to the needs of the individual. Obese 
patients should reduce and undernourished ones increase in weight. 

The question of a mechanical support is one of the bugbears in the 
treatment of fallen viscera. Improper belts, improper adjustment 
of the correct type of belt, neglect to check up frequently by the 
fluoroscope, and, finally, permitting the patient to wear the support 
indefinitely, all add to, rather than alleviate, the discomfort. 
Probably no single therapeutic measure in the entire field of medicine 
has been so bungled as this of supports for ptosis cases. Not 
infrequently doctors have made the correct diagnosis but failed to 
lead the patient carefully over the correct road to relief. 

Wearing a belt constantly has certain disadvantages. It is often 
uncomfortable and always is at first. It tends to weaken and 
destroy the strength of tire abdominal muscles. Unless the ad- 
vantages outweigh these possibilities the support is pernicious. 

Innumerable corsets, binders, belts, stays, pads, supports and 
strappings have been tried. 

About ten years ago Page constructed a support which consists of 
two connected vertical bars fitting over the sacrum with a stiff curved 
rod extending around either iliac crest, bent in such a way as to 
maintain in the suprapubic region a hard, oval leather pad. This has 
proven satisfactory. Each patient is fitted; then, following barium. 
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a check up is made with the fluoroscope. Not infrequently the 
transverse colon will slip down behind the pad unless the utmost 
precautions are followed. Once properly adjusted and the patient 
well informed concerning the manner in which it is put on while 
lying down, there should be a fluoroscopie check-up each week for 
one month and after that at monthly intervals. As soon as the 
tone and position of the stomach and colon are normal the belt 
should be replaced by a soft abdominal binder. Abdominal massage 
twice daily is advised to build up the abdominal muscles. 

Numberless patients today are wearing belts which have outstayed 
their welcome. 

jN'Iedicines to stimulate the appetite, to improve gastric secretion, 
and facilitate digestion are useful. Any of the tonics may be 
prescribed. In addition to these, atropin, following meals, is useful 
to assist in passage through the pylorus. We also routinely pre- 
scribe some combination of malt and cod-liver oil with orange juice. 
Oscodol has recently been tried with satisfactory results. 

Neurotic patients ofteri require a mild sedative during the early 
stages of treatment. 

' Less than 10 per cent of cases will require surgical intervention. 
Those with associated pathologic conditions of the stomach, biliary 
tract, bowel or pelvic region and, also, when thick adhesions hold the 
organs out of position, will not respond to conservative measures. 
It is important to keep in mind the indicated postoperative care 
these cases require. 

With each patient informed of the nature of his condition and 
properly advised about the future, the chances for recurrence should 
be reduced. 

In conclusion, we believe that the possibility of visceroptosis 
should be considered in each case that presents abdominal symptoms. 
Consider the vast number of persons who are below par, those who 
are neurasthenics, or chronic invalids. One wishes to dispel the 
thought. They are. uninteresting. They are floaters from one doc- 
tor to another, from one hospital to another. 

The medical profession does not appear to be impressed with the 
subject of visceroptosis. Patients submit daily to operations with 
the hope that they may be relieved. Investigation disposes one to 
conclude that, except for extraneous environmental and social prob- . 
lems of adaptability and compatibility, the greater proportion of 
these troublesome complainers are afflicted with some one or several 
of the stigmata designated as ptosis. This discussion attempts 
merely to focus the attention of the profession on the condition 
in the hope that more information may be obtained regarding the 
essential nature of the problem, and more satisfactory and efficient 
modes of treatment be revealed. . 

The distress of these patients is our problem. They deserve the 
best efforts of the best minds of our guild. 
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Summary. 1. Visceroptosis is a condition of downward dis- 
placement of the abdominal viscera that may exist in individuals 
who appear to be in perfect health. 

2. The condition may be primary, that is, hereditary, or it may 
be acquired following somatic devastation from overwork, repeated 
pregnancies, prolonged disease, and so forth. 

3. In a series of 100 cases studied in the Lankenau Hospital 
Medical Clinic the chief symptoms have been analyzed here. They 
usually pointed to the gastrointestinal tract. 

4. Satisfactory therapeutic measures depend upon a consideration 
of the cause of the symptoms. 

5. In the Lankenau Clinic a definite daily program is planned for 
each patient including proper diet, elimination, rest, massage, and 
when indicated, mild sedatives. All foci of infection are eradicated 
and, in selected cases, a Page abdominal support is applied. In a 
small percentage of cases requiring surgical intervention the funda- 
mental rationale of the treatment should not be neglected, 
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A TUMOR OF THE ADRENAL GLAND WITH FATAL 
HYPOGLYCEMIA. 

• By Horace B. Anderson, M.D., 

JOHNSTOW'N, PA. 

Shortly after the discovery of insulin by Banting and Best, the 
s^ptoms of hjqioglycemia or hyperinsulinism became known to 
all physicians and many patients who used insulin. Tke symptoms 
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described then under the head of “insulin shock” or an overdose of 
insulin were weakness, nervousness, a “trembly feeling,” slight con- 
fusion, rapid pulse, muscle twitching, profuse sweating, stupor, 
comnilsions and coma. The severity of tlie symptoms, of course, 
was in direct proportion to the degree of hypoglycemia. 

In 1924 Harris,^ reasoning that various endocrine glands exliibited 
states of increased or diminished function, for example, the thjuoid 
and pituitary glands, conceived the idea that the pancreas, theo- 
retically at least, might under certain conditions show both a 
hypofimction and hyperfunction of its endocrine portion. Diabetes 
mellitus already having been tlioroughly established as an example 
of hypoactivity of the islet cells, it only remaineji for him to find 
cases that demonstrated overactivity of the islet cells to substan- 
tiate his idea. Being on the lookout for such cases, he soon found 
some exliibiting symptoms of hypoglycemia; these, he tliought, were 
due to overactivity of the islet cells and he gave the name h3per- 
insulinism to them. His cases gave symptoms of ihild hj^joglycemia 
which came on tluee to four hours after meals and were relieved b.y 
eating food. He believed, as does Jonas,^ who gives an excellent 
review of the literatme on hypoglycemia, tliat when the blood sugar 
dropped below 0.07 per cent symptoms of hypoglycemia manifest 
themselves. 

While, no doubt, there are some cases of hypoglycemia accom- 
panied by hypoglycemic symptoms due solely to hj'perfunction of 
the island cells, all cases of hypoglycemia are not so easily explained ; 
for, as Harris has pointed out, it also seems probable that disorders 
of the islet cells may be associated witli dysfmiction of the tliyroid, 
the pituitary bodies, the adrenals and other organs of internal 
secretion. 

Hartman,® in a recent review of hjT^oglycemia, in addition to the 
endocrine dysfunctions, mentions progressive muscular atrophy, 
acute yellow atrophy of the liver, extreme physical action and tumors 
of the pancreas as additional causes for hj^Doglycemia. 

Nor is the problem concerning the cause of hypoglj'^cemia so simple 
as it may seem theoretically, as pointed out by a recent editorial 
writer;^ “The primary factors responsible for the change in the 
blood-sugar level may be either failure of the liver activities in 
liberating sugar or overfrmction of the pancreas.” It is a well- 
known fact that extracts from the pituitary bodies and adrenals 
play a part in mobilizing blood sugar. Altliough many German 
writers regard hypoglycemia an important featme in Addison’s 
disease, and although Snell and Rowntree® state they have noticed 
it in a few of their cases as a terminal phenomenon, the latter authors 
agree witli Rosenow and Jogrettis that it is not a pathognomonic 
sign, nor even constant in its occurrence. 

Stewart,® in intensive studies on the function of the adrenals, 
fmmd a low blood sugar only as a terminal factor in cases where 
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the cortex of the gland was destroyed. A further interesting 
observation which Stewart made and one that might have some 
bearing on the case herein reported was that when the cortex of 
the adrenals was destroyed the postmortem findings showed in prac- 
tically every case marked hyperemia of the pancreas. Mochling’s’^ 
experiments led hun to the conclusion that aplastic states of the 
pituitary gland are concomitant with aplasia of the suprarenal cortex 
and conversely, hyperplasia of the pituitary gland results in hyper- 
plasia of the suprarenal cortex. Mochling’s findings may also have 
a possible bearing on the present case. 

Recently there have been reported a number of very interesting 
cases of hyperinsulinism or hypoglycemia due either to simple or 
overactivity of the islet cells, as in the case of Fmney and Finney® 
and in Case 2 of Allen’s;® or to overactive islet cells accompanied 
by tumors of the islet cells as in the following four cases; 

The first case was reported by Wilder, Power and Robertson.^® 
A patient, aged forty years, three years prior to admission, showed 
some sugar in the urine. Symptoms had been present characterized 
by sudden attacks of faintness and weakness, numbness of the 
tongue and lips for eighteen months. For the past few months they 
had been more frequent and more severe. Profuse sweating and 
trembling have also been present. Eating and sweet drinks pre- 
vented attacks. Body weight dropped from 170 to 117 pounds. 
Intravenous glucose caused the blood sugar to rise in one-half hour 
from 85 to 218 mg. and traces of sugar were found in the urine. 
Three hours later the blood sugar dropped 131 mg. Epinephrin 
did not produce any effect toward mobilizing the blood sugar; 
neither did the pituitary gland extract. Twenty grams of glucose 
per hour were necessary to keep the blood sugar normal. Carcinoma 
of the tail of the pancreas was found at autopsy, and metastases 
to the liver. Carcinoma arose from the island cells of the pancreas. 

The second case was reported by Thalhimer and Murphy. “ A 
white woman, aged fifty-seven years, about two and a half years 
before admission, had attacks characterized by somnolence, rest- 
lessness and irritability. These attacks varied from two weeks to 
two months at first, but during the last year averaged about three 
a week. Epileptiform convulsions were present duriog the latter 
attacks. Autopsy disclosed pancreas of normal size except there 
was a tumor nodule, 1^ to 1 cm., located in the tail of the pancreas, 
and on microscopic examination diagnosed as a tumor of the island 
cells, probably carcmoma. 

McClenahan and Norris^® reported the third case, A colored male, 
aged forty-one years, had attacks of loss of memory, lasting from 
one to one and a half hours. They could be prevented by eating. 
S^ptoms had been _ present^ six to eight months. Provisional 
diagnosis of encephalitis. Spinal fluid, 20 mg. sugar per 100 cc. 
spinal fluid; blood sugar, 40 mg. per 100 cc. blood. Patient died of 
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bronchial pneumonia forty-eight liours after admission to the hospi- 
tal. Blood sugar remained low in spite of glucose intravenously. 
Autopsy revealed generalized arteriosclerosis. Examination of the 
brain showed cerebral irritation manifested in the form of slight 
perivascular round-cell accumulations. The pancreas showed a 
tumor, measuring 15 by 7 by 16 mm., located at the junction of the 
middle and distal thirds. Diagnosis: Adenoma of islands of the 
pancreas. 

The fourth case was studied by Howland, Campbell, Maltby 
and Robinson In a case of dysinsulinism of six years’ duration 
attacks of coma and convulsions, increasing in their frequency but 
warded off by the administration of food, were found to be caused 
by a low blood-sugar level. A study of the case revealed the erratic 
response to carbohydrate administration unless suitably adminis- 
tered and led to the diagnosis of this case as an islet-cell tumor of 
the pancreas. At operation a tumor of the panereas was found and 
removed and a fruitless seareh for metastases was made. The 
patient recovered and has since been entirely free from the attacks. 
This constitutes the first successful treatment of sueh a ease in the 
literature. The tumor was found to be a slow-growing carcinoma 
of the islet cells and insulin was recovered from the mass. 

Warren^ has recently brought togetlier 20 sudi tumors observed 
postmortem. 

With this brief review of hypoglycemia, the writer wishes to report 
the following case of hypoglycemia associated witli a tumor of the 
left adrenal gland and congestion of the tail of the pancreas and 
pituitary body. So far as he can determine, it is tlie first case of 
hypoglycemia of its kind. 

Case Report. A white male, aged thirt 3 ’--three years, married, having a 
wife and two cliildren, was admitted to the Conemaugh Valley Memorial 
Hospital in a semiconscious condition. He had influenza ten years ago. 
Three months ago he had multiple small abscesses over the scalp which 
have disappeared and returned in successive crops up to the present time. 
He had treatment of these mth a salve which the family thinks contained 
some lead. He also had an infection of the jaw twelve years ago. He 
denies any historj'’ of venereal infection. The family history is not import- 
ant. The patient felt well and taught school on April 24, 1929, and went 
to bed that night feeling well. Tlie following morning he could not be 
aroused except to answer questions. He remained in this semiconscious 
state until 7 p.m., when he became thoroughly conscious and seemed normal, 
except he could not remember that he had been ill and thought it was 
morning and wanted to go to school. He remained normal for two days, 
untn 2 A.M., April 26, when he again became semiconscious and slightlj’’ 
delirious and remained so until admitted to the hospital the same afternoon. 

A few days before the patient began to have semiconscipus states as noted 
above his wife states that he complained at times of visual disturbances. 
There was no diplopia but rather a dimness of vision at, times. This was 
most apparent when he drove to school in the mornings. He also com- 
plained of not being able to see things clearly when he awoke the daj”^ before 
admission. 
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Physical Examination. A young man of apparently thirty years of age, 
well nourished and well developed, lies quietly in bed, although respirations 
are moderately increased. With the exception of many small fumncles 
and scars over the scalp, the skin is clear. The general color of the skin 
is slightly cyanotic. The skin is moist and superficial capillaries are dilated. 
The patient is .in moderately deep coma, but can be aroused sufficiently , so 
that he will move his arms and legs and mutter incoherently if the supra- 
orbital nerves are pressed upon. The pupils are equal and react to light. 
There is a definite nystagmus present. There is no paralysis of the oculo- 
motor nerves. _ _ „ xi • v i i.i 

The teeth are in good repair; the tonsils are small; the throat is slightly 

congested but there is no acute inflammation. The ears are normal. There 
is no adenopathy. The thyroid gland is not appreciably enlarged. 

The chest is well developed and normal to physical examination. The 
heart is normal in size and position and heart sounds are regular. Blood 
pressure was 120 systolic and 80 diastolic; pulse rate, 88; temperature, 
normal. The abdomen is negative, except for distention. The external 
genitalia are normal. Provisional diagnoses; Luetic meningitis, encephal- 
itis, tuberculous meningitis, brain tumor, cerebral hemorrhage, brain 
abscess. 

Clinical Course. Lumbar puncture produced clear fluid under normal 
pressure. At 6 p.m. respirations became irregular, pulse 120, with some 
rigidity of right arm. He was restless and perspired profusety. Chloral 
hydrate, sodium bromid and an enema were given. The following day he 
was still stuporous and restless and perspired profusely. In the afternoon 
300 cc. of 20 per cent glucose solution was given intravenously. In half 
an hour the patient, aroused from his stupor, became conscious. and took 
6 ounces of orange juice with glucose. Later in the afternoon more orange 
juice and glucose were given. 

On admission a Roentgen ray of the head was made and reported normal. 
The urine showed a heavy trace of albumin and a number of hyaline and 
granular casts, but nothing else of importance. The blood urea was 
normal. The spinal fluid was under normal pressure and presented a 
normal cell count and a negative Wassermann. An eye, consultant stated 
that the fundi showed equal edema and venous congestion with chalky 
whiteness occupying the central position of each disk. , 

The patient rested quietly that night until 1 a.m. in the morning, when 
he became restless and semiconscious. During the early morning, hours 
fruit juices w^ere forced and he slept at intervals, He was clearer 
and quieter when morning came. Urine collected after intravenous glu- 
, cose and fruit juices were given showed 10 per cent sugar. The blood count 
was 8000 leukocjdes, 5,000,000 erythrocytes and showed a normal differen- 
tial count. During the second and third hospital days the patient rested 
quietly and seemed improved, but at 2 a.m. in the morning of the fourth 
day he had a light convulsion and did not arouse from his sleep; but shortly 
afterward he became very restless and it became necessary to use a retention 
sheet. The body became rigid, the head retracted and he had an involun- 
tary bowel movement. He sweated profusely and the lips and face became 
cyanotic. At 10 a.m. the patient was rigid, cyanotic, unconscious and 
sweating profusely. The pulse was irregular. A, blood sugar showed 
60 mg. per 100 cc. blood. Glucose by bowel was started and 300 cc. of 20 
per glucose solution was given by vein. The patient’s condition improved 
following glucose administration; but he remained semiconscious the 
remainder of the day and night. Eye consultant: “Retinal edema of 
riglit eye is greatly increased while left eye is much less., The chalky appear- 
ance is greater of- both disks and now resembles, a complete ne^e 
atrophy, . The lesion is back of chiasm and -to left central region.” The 
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Wassermann and Kalin tests were negative and a second urine examination 
was reported normal. 

On May 1, which was the patient’s fifth hospital day, it became evident 
to the VTiter that, although the underlying disease process was obscure, the 
cause of this patient’s symptoms w^as a hypoglycemia, and it further became 
e^ddent that by giving sufficient glucose we could relieve these symptoms. 
So on the following days he was given an ample supply of carbohydrates. 
On several occasions in the early morning hours, when his carbohydrates 
ran low, he became restless and semiconscious and sweated profusely; but 
ample administration of glucose would relieve him. 

Additional history on May 1 stated that four months pre^^ously, during 
a conversation at the home of one of his relatives, he paused in his con- 
versation and was unable to talk for five minutes. Afterward he said he 
could think but could not express himself. About two weeks ago he had 
a short period in which he seemed to be irrational and said strange things. 
He has been rather listless and has had a tendency to become tired easily 
for six to eight weeks. It was also discovered that he saw double early in 
the present illness. 

On May 3, Iris condition was much improved. He was rational, but 
thought came slowly. He had no headaches and no disturbance of vision. 

The consulting neurologist reported: “When the man was first seen 
he was in deep stupor, not restless and free from motor excitement. There 
was a conjugated deviation to the left, but there seemed to be no (voluntary) 
eye muscle paralysis, as the eyes wandered about in all directions tending, 
however, to seek rest at the left. No pupillary irregularities. The mouth 
was drawn over to the right. Tongue movements not obtainable because 
of stupor. The eyegrounds ajjpeared as follows: No edema; no papillitis; 
an ovoid area of shiny, glossy tissue at the region of the excavation,_ possibly 
an inflammation of the choroid more marked on the right. No evidence of 
increased intracranial tension. 

The abdominal reflexes on the right were sluggish, on the left absent. 
Cremasterics normal. The limbs were all hypotonic. The reflexes in 
both upper extremities were normal. In the left leg there is a definitely 
positive Babinski, but a positive Gordon and Oppenheim. In both legs 
the patellar and Achilles reflexes are absent. It appears as if the man can- 
not voluntarily move any extremity; but the left arm and leg seem paralyzed, 
the right paretic. At the examination he could not be aroused from his 
stupor. He was incontinent. Sensation could not be tested on account of 
extreme stupor. 

Today the picture has changed complete^. The stupor is less marked; 
the man can be made to answer questions at times. There is singultus. 
The deviation of the es'-es has disappeared, the facial paralysis has cleared 
up. .The legs can be moved; the left Babinski is not elicited. (Oppenheim 
and Gordon still present.) There is obtained a history of slight personality 
changes two weeks ago. This recent psj'chosis, considered ■with the mul- 
tiplicity of facial signs, and the fleeting nature of the signs, together with the 
objective findings enumerated above, lead to a diagnosis of subacute 
disseminated encephalitis. 

On May i4 the patient is awake, talking and appears to be rational. He 
is rather restless, however, and his speech is slow and dehberate but not as 
marked as yesterday. He apparently has no visual disturbance. Stretches 
and sighs frequently as though he were very tired. No change in reflexes. 
Blood sugar, 157 mg. per 100 cc. of blood. On May 5 his condition was 
about the same, but he does not remember certain things that happened 
yesterday and did not remember certain -vdsitors having been present. Eye 
examination shows fundi much clearer. Left ej'e has practically normal 
appearance except considerably central chalkiness of disk. Bight eye ■ves- 
sels verj’- tortuous ■with considerable hyperemia and chalkiness of disk. 





Fig. 2.— High power of the tumor, showing the general character and arrangement 
of cells. Note the relation to the capillary and the resemblance to adrenal cortical 
cells. ( X627.) 
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The engorgement is about one-half as much as od -A-Pril 
the patient offers no complaints, but states that he feels fine. T^s s ate 
of euphoria was frequently noticed during his convalescence, ihe blooa 
sugar was 150 mg. per 100 cc. blood at that time. On May 18, after steadily 
imWving, he was allowed to go home. The family was instructed to give 
him plenty of carbohydrates, especially when there were signs of weakness, 
sweating or a disturbance of his mental state. . j. , 

Second Admission. The patient was readmitted, July 3, 1929, in a state 
of coma. He had been normal in every way for about three weeks and a 
half, when he became violent and would strike any person in sight. A week 
later this attack cleared up after the family was able to adpfinister glucose. 
Two days before admission he became stuporous at 2_a.m., but came out 
of it at 6 P.M. The day before admission he went into another attack 
which he was still in when he was admitted to the hospital. 

On readmission it was evident that the patient had lost considerable 
weight while at home. He was in light coma and every few minutes he 
became quite restless. The eyes showed a nystagmus. The skin was very 
moist and of a dull and slightly ashen color. The superficial capillaries 
seemed dilated, and there was moderate cyanosis. Respirations were 
between 20 and 30, the pulse 120 and the temperature 102° F. The blood 
sugar was 69 mg. per 100 cc. blood. The urine .showed a light cloud of 
albumin, but no casts. The blood count was 5,000,000 red cells and 8000 
white cells. The spinal puncture presented a normal fluid under normal 
pressure. The blood pressure was 95 systolic and 80 diastolic. He was 
slightly improved at times during the next few days, but even though he 
was given glucose by mouth and bowel and intravenously, he gradually 
grew worse and died, July 8, 1929. During the last few days of his life 
he presented a typical picture of insulin shock. The pulse grew weaker 
and became rapid. The blood pressure fell to where it could not be taken. 
He was in a profuse perspiration constantly and cyanosis increased. He 
died with edema of the lungs. Adrenalin, in doses of 1 cc. of a tAxsxs solu- 
tion, was given several times during the last two days that he lived, but 
apparently it had no effect. 

Blood-sugar determinations during the second admission ranged from 
60 to 80 mg. per 100 cc. blood. 

Autofsy. The body is that of a fairly well-nourished and well-developed 
man, thirty or thirty-five years of age. Except for a furuncle on the chin 
and two small pustules on the scalp, the skin appears normal. The brain 
and meninges were found normal. The bloodvessels were congested and 
there was slight edema. Gross and microscopic sections made through 
important centers of the brain showed no lesions. BloodA'^essels constituting 
the circle of Willis were not sclerotic. Pituitary body was definitely con- 
gested, but otherwise normal. Abdomen: The peritoneum was moist, 
transparent and glistening and the diaphragm was normal in position. 
The liver extended to the lower costal border on the right. Its size, color 
and consistency were normal. The spleen was slightly enlarged, but the 
capsule was smooth and the cut surfaces uniformly reddish-brown in color. 
The left adrenal gland was the site of an encapsulated globular mass whicli 
measured 8 cm. in diameter and weighed 400 gm. The surfaces were red- 
dish in color and very vascular. The capsule was thin, but at places rem- 
nants of adrenal tissue could be detected. There were several prominent 
bloodvessels in or immediately beneath the capsule. The tumor mass 
although lying immediately on top of the left kidney, was in no way attached 
^ adrenal gland was smaller and more fibrous than expected, 
ihe mdneys were normal. The pancreas showed a definite increase in 
vascularity, especially that portion constituting the tail. The stomach and 
intestines did riot show any gross lesions. 

The chest was not opened in the usual manner, but the diaphragm was 
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opened and the lungs examined. No metastatic gro-ndhs were found nor 
were there any signs of pneumonia. The mediastinum was normal. The 
heart was normal in size and position. The valves were not examined. 
The autopsy findings may be summed up as follows: A tumor of the left 
adrenal gland and congestion of the pituitary and congestion of the pancreas. 

The microscopic examination of the tumor was interesting. Dr. 
James Ewing, after examining a section of the tumor, stated that 
to him it looked more like a liver-cell tumor than an adrenal tumor; 
but being an adrenal tumor, he thought it must be a medullary and 
not cortical growth. A cortical growth ought to have destroyed the- 
whole adrenal. However, he states the cortical adrenal growths 
have very large cells like those of this tumor. 

Dr. Shields Warren, after examining the tumor tissue, gave the 
following expression : “The tirmor appears to be a carcinoma of the 
cortex of the adrenal gland. This is a fairly rapidly growing tumor 
with numerous giant cells and multiple mitoses. A strildng feature 
is the large vacuoles in the nuclei of the tumor cells which give me 
the impression that they originally contained glycogen. Certain 
tumors do contain very large amounts of glycogen and are, also 
known to produce either insulin or a substance very similar to it. 
This substance produced by tumors goes by the name of insuloid ■ 
in the literatm-e on the subject. Certain of the experimental rat 
tumors are loiown to produce considerable amounts of insulin-like 
substance.” 

Dr. H. E. Robertson express the belief that the tumor was a 
carcinoma of the adrenal cortex. He further states, however, that 
as far as he knows, hypoglycemia has not been observed in cases 
with tumors of this Idnd heretofore. 

Comment. While it may be admitted that hypoglycemia is either 
due to hyperfunction of the islet cells or to disturbed liver- function, 
it must also be admitted that disturbances in the functions of other 
glands may be important contributory factors in causing a patho- 
logically low blood sugar. The writer will not attempt to explain 
the relationship between- the hj^ioglycemia and the adrenal tumor 
in the case just reported, but does feel that if all such cases are 
carefully studied and recorded, in time, a satisfactory explanation 
can be made. Another advantage in reporting, all , such cases is 
this: We read them and are more likely to think of them: when we 
see such cases in oiu practice, and thinking of- them leads us to the 
proper diagnosis. A prompt diagnosis and good surgery in such 
cases may save lives as it did in the case reported by , Howland*^ 
and others. It is interesting, to observe that in McClenahan. and 
Norris’^^ case encephalitis was the provisional diagnosis; so it was in 
our case. They, however, found signs of perivascular round-cell 
infiltration in the brain which we did not findi 

Summary. The case herein, reported we 'feel is, unique in that it 
is the only case we can find with tjq>ical sjnnptoms of h^qDOglycemia 
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in which the only outstanding pathologic finding was a tumor of 
the left adrenal gland. There was also congestion of the pancreas 
and pituitary gland. 

The symptoms were for a time relieved by glucose administration 
but later glucose failed to relieve the symptoms. Epinephrin was 
given one or two days before the patient died wdthout effect. When 
the blood sugar fell below 0.07 the patient became restless, confused 
mentally and sweated profusely. The lowest blood sugar was 0.04 
per cent. 
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LIPOMA OP THE MEDIASTINUM.* 

By Wallace M. Yater, A.B., M.D,, M.S., 

rULD-TIME CIiINICAL PIIOFESSOR OF MEDICINE AND CHIEF OP MEDICAI, CDINC.S, 
GEORGETOWN UNIVERSITY SCHOOU OF MEDICINE, WASHINGTON, D. C., 

AND 

E. “Stuart Lyddane, B.S., M.D., 

WASHINGTON. D. C. 

(From the Georgetown University School of Medicine.) 

Lipoma of the mediastinum is very rare. Only 11 cases could 
be found recorded in the literature. In only 1 case, that of Lemon, 
was tile diagnosis made prior to operation or necropsy. In 3 of 
the cases the tumor was removed successfully at operation. The 

* Presented to the Washington Society of Patholo^. 
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diagnosis was made in 2 instances after removal of a portion of tlie 
tumor which had forced its way through an intercostal space, and 
in another after removal of a small external tumor whicli was con- 
nected by a pedicle with the anterior mediastinum through a con- 
genital aperture in tlie sternum. In the other 5 cases and in the 
1 reported here the diagnosis was made at necropsy. The largest 
lipoma weighed 17 pounds and 6 ounces, and the smallest was about 
twice the size of a hen’s egg. In 1 case the tumor Avas confined 
entirely to the anterior mediastinum. In 2 cases tlie tumor, rela- 
tively small, was situated in the superior mediastinum and projected 
into the neck, because of which location it was discovered in both 
instances. One or both pleural cavities contained part of tlie 
tumor in 6 cases. External tumors connected by pedicles with the 
internal lipoma through an intercostal space were present in 3 cases, 
and an external tumor connected by a pedicle ivitli tlie internal 
tumor through a defect in the sternum in‘l. In most instances the' 
tumor was well encapsulated and easily shelled out. From tlie 
histologic examination only 2 of the tumors ivere diagnosed as con- 
genital lipoma; the otliers which were examined were simple lipomas. 

Well-marked symptoms due to pressure were noted in only 3 cases. 
Physical signs were recorded in 6. The accompanying table gives 
the salient data in ^le 11 cases previously reported and in the 
following case: 

Case Beport. A white man, aged forty-four years, entered Georgetown 
University Hospital on July 10, 1929, with the symptoms and signs of lobar 
pneumonia. He had had influenza in 1918 and claimed that ever since 
that time he had had some dyspnea on exertion. He had never missed 
a day at his vocation as a carpenter, and except for the mild dyspnea had 
been perfectly well. Two days before admission he had felt somewhat ill 
and soon developed a pain in the left lower chest anteriorly with cough and 
expectoration of a mucoid sputum which had become blood tinged. Exam- 
ination on admission revealed a very robust man of good color, but evi- 
dently severely ill. He was groaning and dyspneic, Avith dilating ate nasaj, 
and coughing rusty sputum. Crackling inspiratory rAles were audible 
throughout both lungs, but there were no definite consolidations. There 
was flatness on percussion over the right lower chest Avith considerably 
diminished breath sounds. The cardiac sounds and blood pressure Avere 
normal. The abdomen was somewhat distended and tense, the tenseness 
being apparently due to enlargement of the liver. The temperature was 
102° F., the pulse rate 100 and the respiratory rate 28. A Roentgen ray 
picture of the chest taken in bed with the portable machine revealed a dense 
opacity over the lower two-thirds of the right chest and an opacity also 
in the left chest corresponding to the lower part of the upper lobe. Exanii- 
nation of the sputum revealed pneumococcus Type IV. The hemoglobin 
was 79 per cent (Dare). The erythrocytes numbered 3,910,000 and the 
leukocytes 16,750 per c.mm. of blood, of which 87 per cent were poly- 
morphonuclear neutrophils. The urinalysis showed a trace of albumin and 
a few leukocytes. 

The patient’s condition became progressively worse; the temperature 
rose to 105° F., the pulse to 146 and the respiratory rate to 30 a minute. 
Signs of involvement of the entire left lung developed. On the morning 
of the fourth day in the hospital the patient died. 
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Neci'op^ {Partial). On opening the thoracic cavity, a large light yellow 
tumor was seen to fill much of the right side of the thorax, the anterior 
mediastinum and to cover the pericardium. The mass was easily shelled 
out m toto and grossl}'^ appeared to be a lipoma. It was held in position 
by several layers of thin fascia and apparently originated from the fat in 
the superior mediastinum in the region of the thymus. The right lung was 
about one-third normal size and appeared normal. The entire left lung 
was completely consolidated and in the stage of red hepatization. The 
heart appeared normal but the pericardium was completely covered by a 
thick fold of the lipoma as before mentioned. _ The lipoma weighed 8j 
pounds, was relatively avascular and was nourished by tiyo fairly large 
vessels. On section the tumor was seen to be a pure lipoma and was quite 
3>'ellow (see illus.). Microscopic sections of the tumor showed that it was a 
pure lipoma. 



Photograph of cut section of lipoma showing its lipomatous nature and its relative 

avascularity. 


Comment. Lipoma of the mediastinum is not the only intra- 
thoracic lipoma. A fatty tumor may also originate from the 
endothoracic fascia,_from the subpleural fatty tissue of the diaphragm 
or from Uie subperitoneal fat forcing its way through the fibers of 
the diaphragm. Rokitansky noted that subpleural fat along the 
intercostal spaces is often abundant and at times projects into the 
pleural cavity as notable lobulated masses. Chiari is stated to have 
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observed in an elderly female a pendulous lipoma the size of a walnut 
projecting into the pleural cavity from the seventh left rib. Czerny 
removed a lipoma the size of a man’s head from beneath the left 
scapula of a boy, aged eighteen years, which passed by a ramification 
into the extrapleural space between the seventh and eighth ribs. 
In his inaugural dissertation Plettner described in an eldedy woman 
a lipoma the, size of a child’s head which projected from the left 
wall of the thorax and was found to connect with a flattened sub- 
pleural lipoma the size of a hen’s egg by a pedicle between tlie 
fourth and fifth ribs. Gussenbauer’s oft-quoted case was that of a 
lipoma at the border of the left mammary gland of a woman, aged 
twenty-nine years, which was connected to an intrathoracic counter- 
part by a pedicle passing tlmough the second intercostal space. 
Clark and Conner each reported a case of subpleural lipoma of the 
diaphi’agm, and Cruveilhier mentions the oceurrence of fatty tumors 
of the diaphragm which have forced their way tlrrough the fibers 
of the diaphi’agm from the subperitoneal fat, at times accumulating 
behind the ensiform cartilage. 

Whetlier the lipoma originates in the anterior mediastinum or from 
the endothoracic fascia, the various shapes it may assume' and the 
direction it takes as it grows are interesting features.' Why in 
some instances it breaks tlirough an intercostal space at one point 
and expands external to the thoracic cage, while in othei’s it may 
assume a much larger size but remain entirely within tlie chest, is 
difficult to explain. The pressure exerted by the heart action and 
that produced by the lungs during insphation may be assumed to 
be sufficient to cause part of the tumor to break tlirough a con- 
genitally weak spot in an intercostal space. The case of Gamier 
and Grosjean illustrates these factors in a patient with a congenital 
defect of the sternum. 

Summary, Lipoma of the mediastinum is very rare, only 12 cases 
including, the one described in this report having been recorded as 
far as could be ascertained. In only 1 instance was the tumor 
confined to the mediastinum. In the others it had grown externally 
either upward into the neck or through an intercostal space or 
de'fect of the sternum to form a tumor of the chest wall, or it had 
forced its way into one or both sides of the thoracic cavity. Symp- 
toms due to pressure were noted in only 4 cases. In the case 
reported here moderate dyspnea on exertion had been present for 
eleven years, and the patient died of lobar pneumonia. The lipoma 
weighed 8j pounds and filled the anterior mediastinum, the pre- 
cordium and the lower two-thirds of the right thoracic cavity. 
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ALIMENTARY HYPERLIPEMIA. 

A Study of the Lipemic Curve. 

By Dr. B. Hejda, 

PRAGUE, CZECHOST.OVAKIA. 

Translated from the Czech by Henry J. John, M.D. 

(From the Second Czech Clinic of Internal Medicine of Prof. J. Pelnar.) 

Under normal conditions the amount of fats in the blood stream 
maintains a constant level and only during the postprandial period 
does it rise temporarily. It is interesting for tlie clinician to study 
the changes in this curve during alimentary hyperlipemia and its 
variations under abnormal conditions. It is more than probable 
that such a study may throw some light on the thus far unsolved 
problems pertaining to fat metabolism and it may even prove to be 
useful as a clinical method of investigation. 

The technique for the determination of fats in the blood stream 
is complicated, a fact which no doubt has been the reason why thus 
far this method of investigation has not been ividely used. Tour 
years ago Vanysek studied this problem in our clinic. At that 
time we tried to determine the fat content by the use of Bang’s 
method and determined the petroleum content of fatty acid and 
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cholesterin, but our results were not satisfactory; there remained 
to try other macromethods which in themselves were accurate, but 
were not available to us because of their great complexity and the 
impracticability of making serial observations. Bloor’s method was 
finally chosen for our purpose. 

I am, therefore, continuing the investigations for Vanysek,^ who 
has reviewed the literature of fat metabolism in the human bodj*^. 

That which we summarize under the general conception of 
lipemia is really a summary of metabolites which vary widely both 
chemically and physiologically and yet maintain their quantitative 
interrelationship (Terroin's Constance lipknique). For example, if 
we burden the organism with neutral fats there is an increase in the 
blood content not only of the neutral fats but also of cholesterin. 
The other fatty bodies behave similarly. All the fats which are 
taken in as food lipoids are also present. Moreover we know that 
cholesterin is absorbed when it has been administered together with 
neutral fats, whereas pure cholesterin will pass out with the feces. 
It seems, therefore, that in the study of fat metabolism it is correct 
first of all to study lipemia. 

Under normal conditions the fasting fat level, as determined by 
the method of Bloor, lies between 0.5 and 0.7 per cent. The fat is 
present in the blood stream as a fine emulsion. Under normal con- 
ditions the serum is clean and only when the fat content reaches 
above 1 per cent (according to Bloor) does the hyperlipemia appear 
as a milky discoloration. The only exception is the so-called masked 
hyperlipemia which accompanies the so-called retention icterus 
(Brule), in which in spite of a high hyperlipemia the serum is clear; 
the cause for this is apparently the concentration in a fine state of 
emulsion. 

After the ingestion of fat one can follow the course of hyperlipemia 
microscopically by the appearance of milky serum and, finally, by 
its disappearance (hemoconia). In the literature one finds that the 
fat level starts ridng two hours or more after the absorption of 
ingested fat reaches the blood stream through the chylous channels 
and through the thoracic duct. Such a hyperlipemia reaches its 
highest point in about six hours and in from eight to ten hours the 
lipemia returns to its normal level. Bang has shown, however, that 
if we use smaller doses (from 20 to 50 gm. of butter) the curve is 
markedly shortened and reaches its maximum in three hours. 

In this work, therefore, I have used as a test breakfast 50 gm. of 
butter given with one roll of bread and 0.25 liter of slightly sweetened 
coffee with cream. The lipemia estimations were made at intervals 
of one and a half hours. I found that under normal conditions the 
fat level at tlie end of one and a half hours was not changed, in three 
houm it^ was slightly raised, in four and a half hours the curve 
reached its maximum level and in six hours it returned to its original 
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value. The ratio of the maximum lipemia to the fasting lipemia 
averaged about 1.3. From tliese experiments we secured a certain 
type of curve which we could consider as normal in tj^ie and other 
curves that could be considered as pathologic variations. 

Nineteen cases in which lipemia estimations have been made are 
summarized in Tables I to III and the lipemia curves in these cases 
are shown in the charts. 


TABLE I.— NORIMAL RELATION OF FASTING TO MAXIMUM LIPEMIA. 


Case 

No. 

1 

Ago. 

Diagnosis. 

Fasting 

lipemia. 

Lipemia (per cent) after ingestion 
of fat. 

Ratio of 
fasting to 
maximum 




per cent. 

H hrs. 

3 hrs. 

4j hrs. 

G hrs. 

7i hrs. 

lipemia. 

1 

52 

Mesaortitis luetica; 
aortic anciirj'sin 

O.SG 

O.SG 

0.C5 

0.73 

O.SG 

1 


1.30 

2 

10 

AcRtc anterior polio- 
myelitis 

O.CG 

... 

0.81 

O.SG 

O.GG 


1.30 

3 

32 

Trauma of spine; para- 
paresis of lower ex- 
t tremitics 

0.73 

0.73 

0.77 

0.9G 

0.73 

1 

0.73 

1 

1.31 

41 

44 

Traumatic neurosis 

O.GO 


0.G5 

0.81 

O.GO 


1.35 

5 

18 

Muscular atrophj' 

0.42 


0.48 

0.54 

0.42 


1.29 

6 

51 

Gastritis; hypoacidity 

0.64 


0.58 

0.C9 

0.54 


1.28 

7 

27 

1 

Sine morbo 

0.56 

; " * 

0.73 


... 

1.30 



Chart I. 

From the findings given in tliese tables we may conclude that only 
the first 7 (Table I) had a normal lipemia (the muscular-atrophy case 
alone has a markedly low-fasting lipemia). As was stiated aboi^e, 
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CASE 16. AGE 44. OBESITY. TUMOR HYPOPHYSIS? 


aBBBBBBBBBBBBBBBBBBlBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBa 
laaaBaBBBBBBB BBBBB BBiiBBBBBBBBBBBBBBBBBBBaBBaBBBBaBBBBBBBBBBB 

la aaB BPgg^aBaaBaaaiiBBBBBBBBBBBBBBBBBBiBBBBBBBBBaBBBBBaBBBBB 

SlBBBflaBBBBBBBBBBBBBaBPBSBflBBiBBBBBBBBiBiBBBBBBBBBBBBBI 

SjBaBBBBaaaBBaBBaBaa^BaBaBBaBiBBBBBiBfliflliiBBBBBBBBBBBI 
■BaaBBBBBBBflBBBBBB^MaBBBBBaBBBBlBiBiilliiBBBBBBBBBBBI 
■BBBaaBaBaBaaBBaB:tfBaBBBBBBBBaBaBiiiBiBiBBBBBaBBBBBBBBI 

nBBBBaBBBBBBBBBir^BaaBBaBaBaBBBBBBiiBlBaiiaBBaBBBBBBBBl 
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iKiEBBaBBBBBBBBaBsaiaaaBBaaBaBaBBBBaBBaB BEBBBaBaBBaBBBBBBBnaSBaBnaBaBBBBBBBBaSS 

^E!!S!!!SiS£!!!!S!!!!S!!!!!-!!SSBBHBBB>S!»i»;S:-Bsi-;siiii:»|«^||iH8|li 

ISKKSKSiSKHSSSaaimiBESZEa 


CASE 15. AGE 27 DIABETES MELLITUS. 
COMA. B.S. 600 I 


MITRAL INSUFFICIENCY. 


ANGINA PECTORIS. OBESITY. 


MENOPAUSE. 


Chart III. 


the hyperlipemia appears between the second and thir d hour after 
the mgestion of fat and readies the maximum between the fourtli 
and fifth hours, returning to its original value during the sixth hour. 
The normal lipemic ratio is between 1.27 and 1.35. 
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Cases 8 to 12 (Table II) form a second group; these are cases in 
which the absorption of fat from the gastrointestinal tract into the 
blood stream is delayed. Thus, for instance, in Case 8 the influence 
of gastric function on the curve is definitely shown; marked gastrop- 
tosis with atony and the slow evacuation results in a slow rise of the 
lipemia level at a time when normally the hj'perlipemia is descend- 
ing. Besides this general asthenia we must consider as well the 
asthenia of the pancreas. Cases 9, 10 and 11 are cases of mechanical 
icterus, of which only the last one had a latent fasting hyperlipemia. 
All 3 showed but a slight rise of the fat level in six hours. In tlie 
twelfth case of carcinoma of tliC stomach involving the pancreas, with 
resultant lowered pancreatic lipase, the lipemia did not cliange the 
first six hours and there was ljut an insignificant rise in the last hours. 


TABLE II. — delayed AB.SOKPTION OF FAT FROM INTESTINE. 


Case 

No. 

1 

Age i 

1 

1 

Diagnosis. 

Fasting ! 
lipemia, ! 

Lipemia (percent) after! 
1 ingestion of fat. 

i 

Ratio of 
fasting to 
maximum 


per cent, j 

1 

3 hrs. 1 

1 

i 4i hrs. 

C hra. 

lipemia. 

8 

35 j 

Asthenia: ga.stroptosis: kj-phoscoli- 
osis; respiratory neurosis' 

0.58 

j 0.58 

1 ; 

0.50 : 

I 

j 0.G5 ; 

1.12 

9 

56 i Obstructive icterus (choloHtUinsis)* 

. O.CO 

0.06 

0.C9 

0.06 

1.05 

10 

i 

46 

1 

1 

1 Obstructive icterus (choieUthiosish 
cholecystitis; purulent pcricholo- 
1 cystitis* 

0.58 


O.CO 

0.59 

1 1.03 

11 

35 

Catarrhal icterus* ' 

0.95 

0.95 

0.05 

1.04 

1.09 

12 

36 1 

1 

Carcinoma vontriculi involving 
pancreas (autopsy)' 

0.00 , 

O.GO 

i 

0.60 

i 

0.C8 

1.03 

1 


‘ The Roentgen ray m this case showed a markedly elongated stomach, reaching five fingers 
breadth below the left crest of ilium; it was atonic and emptied very slowly. Tho urine showed 
traces of sugar several times. Glycemia, 102 mg. per 100 cc. of blood, 
s Icterus lasting two months, scrum bilirubin, 1C. Glyccmic curve, after glucose and after 
letTjlose of the liver type. Duodenal secretion contained bilirubin, 5; ferments: trypsin, 7; 
diastase, 7; lipase, 8 unite. Gastric analysis: Free hydrochloric acid, 40 per cent; total acidity, 
75 per cent. 

» Purulent pericholecystitis. Acholic stool. Duodena! secretion had no bilirubin. Ferments, 
10 per cent. 

* Catarrhal icterus. Icterus lasted over three months. Serum bilirubin, 5 units (one month 
before when patient was admitted it was 20 units). Stool somewhat colored. Urine contained 
no bilirubin. 

_ “ Roentgen ray findings; Carcinomatous narrowing of prepyloric portion of stomach, car- 
cinomatous infiltration of gastric wall. Gastric analysis: Free and total acidity, 0; ferments, 
15 per cent. Occult blood present in stool. Duodenal secretion: Trypsin, 9; diastase, 9: 
lipase, 4; blood diastase, 3 units. Glycemic curve after glucose showed blood su:gar amounting 
to 50, 150, 250, 338, 274 and 182 mg. per 100 cc.; with glycosuria at the end of first hour, 0.8 
per cent. 


l^fliereas the previous cases show merely a derangement in tlie 
absorption of fats from the intestines because of lack of bile and 
of the pancreatic lipases, the cases in the last group (Table III) show 
derangements of fat metabolism in the tissues. In the 3 cases of 
diabetes (Cases 13, 14 and 15) the first 2 had a glycemia of about 
200 mg. per 100 cc. and no acidosis with a normal lipemia; the third 
case entered witli a severe acidosis, with a glycemia of 600 mg. per 
100 cc., lipemia 1.3 per cent and an alkali reserve of 12 per cent. 
After fourteen days of intensive treatment with insulin the glycemia 
fell to 400 and the lipemia to 0.64 per cent. In all 3 of these cases 
the lipemic curve differed from the normal curve, the lipemia rose 
earlier, reached higher values, and the quotient ratio was 1.4 to 1.58 
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and even after six hours still had a tendency to rise. In diabetes 
the lipemic curve appears to be quite analogous to the glycemic 
curve, and this analogy demonstrates the relation between the fat 
metabolism and the carbohydrate metabolism. During the course 
of lipemic curves in cases of obesity (Cases 16 and 18) and in dys- 
trophy adiposogenitalis (Case 17) wm can note an analogy to the 



Chart IV. 

prediabetic curve in obesity which is also found in Case 16, in which 
there is a high quotient and a prolongation of the downward cmve. 
On the other hand, in the last case of myelogenous leukemia (Case 
19) there is a similar curve. How far the spleen or reticuloendothe- 
lial system plays a r61e here, we are not in a position to say. 


TABLE III.— ABNORMAL ABSORPTION OF FAT FROM INTESTINE. 




Diagnosis. 

Fasting 

lipemia. 

Lipemia (per cent) after 
ingestion of fat. 

Ratio of 
fasting to 
maximum 




per cent. 

li hrs. 

3 hrs. 

4i hrs. 

6 hrs. 

lipemia. 

13 

21 

1 

Diabetes luelUtus (glycemia, 
262 mg. per 100 cc. ; glyco- 
suria, 1.2 per cent; no aceto- 
nuria) j 

0.58 

...• 

0,68 

0.89 

0.92 

1.58 

14 

22 

, ! 

Diabetes meUitus (glycemia,! 
206 mg. per 100 cc.; no gly- 
cosuria, acetone or aceto- 
acetic acid) 

0.67 ! 

i 

0.70 

1 j 

1 

0.89 

0.95 

1 

0.95 

1 

1 

1.41 

15 

27 1 

Diabetes melUtusi 

0.64 


0.83 

1 0,86 

0.90 

1.40 

16 

44 i 

Obesity; hypophyseal tumor* 

I 0.50 

0,51 1 

0.56 

0.72 

1 0.63 

1.44 

17 

1 24 

1 

Dystrophy adiposogenitalis 
(hypopituitary) ; hypothy- 
reosis?* 

! 0.55 

1 


0.70 

! 0.83 

0.67 

1.51 

18 

j 40 

Mitral insufficiency; angina 
pectoris; obesity; meno- 
pause; wt., 95.4 kg. 

1 0.56 


0.62 

0.74 

0.69 

1.32 

19 

25 

1 Myelogenous leukemia' 

1 0.48 

... 

0.54 

0.77 

0.63 

1.60 


3 Entered in coma; glycemia, 500 mg. per 100 cc.; acetonuria, 2-f ; acetoacetic acid, 4-: alkali 
r^ervGj 12; hpemia, 1.3 per cent. Fourteen days after entrance, on the day of experiment, 
glycemia was 400 mg. per 100 cc. and glycosuria 1 per cent; there was no acetone. This patient 
received daily over 100 units of insulin. 

2 From 1917 to 1919 the patient’s weight increased from 70 to 125 kg. Since then the w^eight 
had .been around 120 kg. (204 pounds). The nasal aperture continuously expanded; the skin was 
getting rougher; headaches occurred. Eyesight and smell tvere normal. Glycemic curve after 
50 gm. glucose showed blood sugar amounting to 130, 190, 210 and 158 mg. per 100 cc. Urine 
sugar, +. but t%vo hours later. Basal metabolism, —11 per cent. Specific dynamic action 
ot protein after ingestion of 170 gm. of ham raised the basal metabolic rate 30 per cent. Roentgen 
ray snowed irregular enlargement of the sella turcica. 

’ Since childhood the patient had been small and fat; studied well. Menstrual periods started 
at age of eighteen, none since then. Had frequent headaches. Urination normal. Weight, 59.C kg. 
Koentgen ray showed a total ossification of sella turcica. Vision norm^. LiQuids were 
excreted in a normal fashion; urine concentration normal. Specific dynamic action of protein 
after ingestion of 200 gm. of ham raised basal metabolic rate from —16.5 per cent to 4-5 per cent 
m sixty mmutes. r y ^ 

* The spleen filled nearly the entire abdomen and reached clear to the crest of ilium distally 
between the umbilicus and symphysis pubis, on the right to the midcla^^cula^ line. 
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This report was not meant to go any fm-ther into the theoretical 
considerations as much more work will be necessary before we can 
come to any definite conclusions. 

Summary. 1. In a normal individual hyperlipemia appears 
between the second and third hours after the ingestion of fat, and 
reaches its maximum between the fourth and fifth hours, returning 
to its original value during the six±h hour. 

2. In the series here reported, in cases of gastroptosis witli atony, 
asthenia of the pancreas, mechanical icterus, carcinoma of the 
stomach involving tJie pancreas, the lipemia either did not change 
during the first six hours or else there was a slow rise of the lipemia 
level during the period in which, normally, lipemia is decreasing. 

3. In diabetes the lipemia rose earlier, reached a higher level, 
and even after six hours still had a tendency to rise. The lipemic 
curve in diabetes appears to be quite analogous to the glycemic 
curve. This analogy demonstrates the relation between the fat 
metabolism and the carbohydrate metabolism. 

4. In obesity and in adiposogenitalis and dystrophy, myelogenous 
leukemia, tlie leukemic curve is analogous to the prediabetic curve. 

REFERENCE. 

1 Vanysok: Cas. Ick. cosk., 1924, vol. 63, 77. 


ATROPHY OF SUBCUTANEOUS FAT ASSOCIATED WITH 
INSULIN INJECTIONS.-" 

By John B. Nichols, M.D., 

MEDICAL DIBECTOR. ACACIA MUTUAL LIFE ASSOCIATION, WASHINGTON, D. C. 

During tlie past three or four years there have appeared in 
medical literature a number of reports of cases of atrophy of the 
subcutaneous fatty tissue at or near localities in which insulin 
injections have been made over considerable periods of time. The 
condition is illustrated by a case which has come under my observa- 
tion, the particulars of which are as follows: 

Case Report. Tlie patient, a ividow, had lived an active life, and been 
subjected to much strain. She had had 2 children — a daughter, djung of 
diabetes at the age of twenty-two years, and a son, now living at the age 
of thirty years, also a diabetic. Her weight at the age of twenty-five 
years was 165 pounds; height, 64 inches. At the age of forty-four j'^ears 
she had a vaginal operation for uterine fibroids, with no subsequent hemor- 
rhage; Roentgen ray at present shows an opaque rounded mass in the 
pelvis, apparently a calcified fibroid. A benign tumor was removed from 
her left breast at the age of forty-nine years. 

In 1924, at the age of fifty-five years, she was discovered to have diabetes, 
with urinary sugar, 7.9 per cent; and fasting blood sugar, 340 mg. in 100 cc. ; 
there was also some nephritis, mth hypertension (to 220 systolic), and 

*Read before the Medical Society of the District of Columbia, March 19, 1930. 
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cardiac arrhjdhmia; weight, 102 pounds; chief complaint, asthenia. Dietetic 
and insulin treatment was instituted in September, 1924, and kept up faith- 
fully for a few months, with satisfactory improvement. The nephritis and 
hjTDertension largely subsided. Her weight in April, 1925, had increased 
to 134 pounds. 

During the next four j^ears the insulin injections, 20 to 30 units daily, 
were continued, but the dietary regimen was faulty. 

During the winter of 1926—1927 she discovered that there was a conaplete 
disappearance of the subcutaneous fat over her lower abdomen, involving in 
general a circular or oval area from the’ navel to the pubes. There were 
also several similar atrophic depressions or hollows “bigger than hickory 
nuts” iir the anterointernal aspects of both thighs. The insulin injections 
had been administered in the outer part of the lower third of both thighs, 
several inches below the atrophic areas; and in the outer iliac regions of 
the abdominal wall on both sides, external to the location of the suprapubic 
atrophic area. The disappearance of the fat had been entirely unaccom- 
panied by any pain or other symptoms. The injections were made aseptic- 
ally, and no infection had occurred. The patient's weight at this time was 
100 pounds. She subsequently changed the site of the injections to the 
arms,. 

In May, .1929, the patient again came under my observation, complaining 
especially of insomnia, severe nocturnal pains in the back and trunk, marked 
constipation and dysuria. There was some ataxia of station and gait and 
enfeeblement of the reflexes; diabetic myeloneuritis or pseudotabes was 
diagnosticated by a neurologist. Her weight was 125 pounds; there was 
hyperglycemia and high urinary sugar; Wassermann and Kahn reactions 
negative; other conditions negative or irrelevant. 

In the suprapubic region of the lower abdomen there was a considerable 
area, as. large as the palm of the hand, where the subcutaneous fat was 
completely atrophied and absent, and the thinned fatless cutis lay directly 
on the abdominal fascia and muscles, over which it was very freely movable, 
and the marldngs of which were plainly palpable and almost visible. This 
atrophic area extended below to the pubes; above it was bounded by irregu- 
lar abrupt and thick rounded edges of the subcutaneous fatty tissue extend- 
ing downward in several projections into the atrophic region. The area of 
atrophy was stated to have originally extended to the navel; but over the 
upper half the adipose tissue had regenerated and was growing downward 
by several projecting masses of full thickness and with abrupt rounded 
edges or promontories into and gradually filling up the depressed area. 
The defect was being replaced not by general deposition of new fatty 
tissue over the entire defective area, but by growth and advance of the 
panniculus adiposus in its entire thickness from above downward. Although 
the disappearance of the fat in the first place had been unattended with 
any pain or sensation, the regeneration of the masses of fat was accom- 
panied b 3 ’’ severe and constant local pain and soreness, of which the patient 
bitterly complained. 

In the anterointernal regions of both thighs there were several rounded 
depressions formed by similar defects of the underlying fat. These had 
originally been much larger; but regeneration of the adipose tissue had 
been in progress and lessened their size. 

The subsequent course of the case has no bearing on the adipose atroph 3 \ 
The diabetic conditions were improved; but the ps 3 '^choneurotic histor 3 '’ 
for a time was storm 3 ^ 

_ At the present time (December, 1929), seven months later, the regenera- 
tion of the fat has progressed markedl 3 ’’. The depressions in the thighs 
Jiave almost disappeared. The large suprapubic defect has been filled ■with 
new adipose tissue over its entire base; but the surface still shows a number 
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of deep, rounded depressions, giving an irregular undulating contour to the 
skin. The pain forinerlj'^ associated with the regeneration of the fat has 
entirely ceased. 

The ecurliest report of local fat atrophy folloAving insulin injections 
appears to have been one of 5 cases by Depiscli, in October, 1926; 
Barborka, of the Mayo Clinic, independently observed and reported 
2 cases in November, 1926. In 1927 2 eases were reported by 
Davison, and Mentzer and duBray; in 1928, 17 cases, by Car- 
michael and Graham, Chapman, Rabinowitch, Preisel and Wagner 
and Awrounin (Avery) ; and in 1929 I have found a report of 8 cases 
in children by Fisclier; a total, including my report, of 35 cases. A 
special collection and review of the data of 21 of the cases was 
presented by Avery in 1929. 

It is probable that the condition, if borne in mind and looked for, 
would be found to occur more frequently than the paucity of the 
cases heretofore reported would indicate; since Depiscli alone saw 
5 cases, and Rabinowitch found 8 cases in the metabolism clinic of 
the Montreal General Hospital. Fisclier, among 24 children who 
had been receiving insulin injections for more than six months, 
found 8 marked cases of the atroph 3 q and 8 slight cases; while only 
2 out of 15 children failed to show some atrophj’’ after more than one 
3 'ear of insulin treatment. Similar statistics for adults have not 
^-et been presented. 

The lesions consist of areas of atrophy and disappearance of the 
subcutaneous fat at or near the sites where hypodermic insulin 
injections have been administered over a considerable period of time. 
They therefore usually occur on the thighs or arms; or over the 
abdomen, as in my case. In the most marked cases, there are large 
areas, sometimes reaching the size of the palm of the hand, ndiere 
the panniculus adiposus is completely absent and the thinned fatless 
cutis lies directly on the underlying muscular and facial structures, 
which are distinctly and startlingly palpable, and even almost 
visible. The less extreme or moderate cases consist of oval or oblong 
depressed areas of the skin, or rounded depressions like large dimples. 
In the slightest perceptible traces of the condition there is merelj’’ a 
slight flattening of the skin with a little thinning of the panniculus> 
more evident to palpation than to sight. The cutis is probably 
ordinarily unchanged, and freely movable over the underlying 
fascia; although induration of the skin has been noted, and also 
adhesion to the underlying structures. 

The atrophic areas are not necessarily situated at the exact sites 
of the injections, but may be located at a little distance in their 
neighborhood, perhaps in the course of the lymphatic drainage awaj" 
from the injections. There are frequently several of the lesions 
present in each affected individual. 

The development of the atrophy is unattended with pain or other 
subjective symptoms; there is no indication of any inflammatory 
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process, nor of any neural participation or etiology in the changes. 
The condition may not be noticed until after it is fully developed. 
The process is apparently exclusively an atrophy of the fatty cells 
or adipose tissue, and no other tissues or cells are involved. In the 
case of Mentzer and duBray “sections taken from the depressed 
areas ' showed no lymphoc^ic foci indicative of inflammatory 
changes;” in this case a small calcified nodule a centimeter in 
diameter was situated contiguous to the depression. 

In the reported cases the duration of insulin injections prior to 
the appearance of the atrophy has ranged from three months to three 
and a half years. The antecedent duration of the diabetes has 
varied from six months to eighteen years. The dose of insulin has 
been from 10 to 120 units daily, injected from one to three times a 
day. It is noted in several of the cases that although insulin was 
taken, the dietary regimen was faulty. Body build has no bearing 
on the development of the lesions, as some of the patients have been 
obese, others slender. The duration of the period of development 
of the atrophies, from their first inception to the attainment of full 
size, is not indicated in the reports. 

As to sex, so far as stated, 7 cases occurred in males, 16 in females; 
apparently indicating somewhat greater susceptibility of females. 

All ages are susceptible. Fifteen of the reported cases occurred in 
children, in the first and second decades; the details of the ages and 
sex are not stated. Possibly children, with their more delicate 
tissues, are more subject to the atrophy than are adults; this perhaps 
also explains the greater susceptibility of females. Of 20 cases in 
adults, 2 occurred at the ages of twenty to twenty-nine years; 6 from 
thirty to thirty-nine; 4 from forty to forty-nine; 7 from fifty to 
fifty-nine; 1 at sixty. 

In only 2 of the cases is regeneration of the atrophied tissues noted, 
the other case reports not having covered sufficiently long periods 
of observation. In Chapman’s case, insulin had not been used for ■ 
two and a half years, and the affected thigh had retm-ned to nor- 
mal. In my case, over a period of three years there has been 
extensive regeneration, although not yet complete; in this case the 
regeneration was attended with severe local pain and soreness 
(perhaps comparable with that of adiposis dolorosa). From these 
two cases it appears probable that after cessation of the injections 
complete regeneration from extensive atrophy may be expected in 
the course of two to four years. 

Various explanations of the causation of the atrophic process have 
been considered, but no final conclusion has been reached. 

That it is a result of the diabetic condition per se is unlikely. 
Diabetes, it is true, involves a disturbance of fat metabolism, but 
that is of a biochemic nature general in its operation, and not a 
local histolysis. No cases have been reported in diabetes except in 
conjunction with the use of insulin. 

VOI,. ISO, NO. 1.— JULY, 1930 4 
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^ Antiseptics used for sterilization can be eliminated as causative, 
since various methods of disinfection were used in the cases— 
alcohol, cresol, lysol, boiling. Infections have not been responsible; 
Faulty technique of the injections has been blamed, especially their 
limitation to a too restricted area; but this can be only a secondary 
factor. Contamination or peculiarities of the make of insulin 
employed can be excluded, since the insulin used in the reported 
cases came from several different sources. 

It is natural to suspect the local action of the insulin itself as the 
specific cause of the fatty atrophy. Insulin is a pancreatic product. 
One of the active properties of the pancreatic secretion is lipolysis. 
Fatty necrosis is one of the results of pancreatic disease. Lipase is 
not, however, sujiposed to be present in the commercial preparations 
of insulin; and Rabinowitch was unable to detect its presence in 
concentrated preparations. This does not exclude the possibility 
that a jirecursor of the enzyme is present, which in contact with tl.c 
body fluids becomes activated and exerts lipolytic properties. 

It is well knoAvn that the oxidation of fat in the body is largely 
effected by the oxidation of the carbohydrate; as it is frequently 
expressed, fat burns in the flame of carbohydrate. My own sug- 
gestion as to the causation of the fatty atrophy in these cases is this: 
that the strong initial concentration of insulin in the subcutaneous 
tissues near the site of injection causes an active loeal oxidation of 
carbohydrate, which in turn causes an active combustion of the 
local fat. 

Another causative possibility is open for consideration. Is the 
atrophy due to long-continued frequently repeated traumata or 
other effects involved in the hjqiodermic injections as such, inde- 
pendently of the insulin? Data for adquate comparison are 
lacking, since in no other common conditions is hypodermic medica- 
tion so prolonged and intensive as in diabetes. However, Mentzer 
and duBray state that in narcotic addicts they have observed several 
instances of atrophy of subcutaneous fat; mieroscopic examination 
of these lesions invariably showed foci of lymphocytes and poly- 
morphonuclear leukocytes, indicating an inflammatory condition 
different from the apparently purely atrophic process of the insulin 
lesions. 

Avery considers the lipodystrophy from insulin as a “traumatic 
atrophic panniculitis,’^ due to the repeated hypodermic traumata. 
He bases his theory on 2 cases of definitely inflammatory pannicu- 
litis, with atrophy, which he cites; these cases were, however, 
entirely different in character from insulin atrophies, and would not 
seem to have any bearing on the pathology of the latter. 

Lawrence reported results of microscopic examinations of skin 
from areas where many insulin injections had been made (not 
from patients with fatty atrophy) ; he found only a tendenej'’ to 
slight fibrosis and increase of connective-tissue cells in the subcuta- 
neous fat. 
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Bowie and Robinson on examination of sections from tlie infil- 
trated areas of the skin of rabbits soon after insulin injections were 
made found only, aside from the wide separation of the cells, degen- 
erative changes in some of the superficial muscle fibers; but similar 
changes occurred after injection of other solutions not containing 
insulin. 

In the way of treatment, it is obvious that injections in the vicinity 
of the affected areas should be discontinued. As a preventive 
measure, the sites of the injections should not be confined to limited 
areas, but should be occasionally changed and well distributed. 

Summary. Prolonged hypodermic administration of insulin 
sometimes causes atrophy of the subcutaneous fatty tissues in tlie 
vicinity of the injections. In this paper a case of the kind is reported 
and 34 other cases in the literature are reviewed. 
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A CLINICAL STUDY OF ONE HUNDRED AND THREE CASES OF 

SCLERODERMA. =*= 

By Paul A. O’Leary, M.D., 

HEAD OF SECTION ON DERMATOLOGY AND SYPHILOLOGY, THE MAYO CLINIC AND 
PROFESSOR OP DERMATOLOGY ON THE MAYO FOENDATIOp^ FOR MEDICAL- 
EDUCATION AND RESEARCH, GRADUATE SCHOOL, UNIVERSITY OF 
MINNESOTA, ROCHESTER, MINN., 

AND 

Ruben Nomland, M.D., 

CHICAGO, ILL. 

Scleroderma is chronic dermatosis characterized by diffuse or 
localized induration, pigmentation and sclerosis of th^ skin. The 
manifestation varies from small single patches to involvement of the 
entire tegument; hence it is divided into two t.>Tie.s, the diffuse or 
generalized, and the localized. 

* Submitted for publication, December 28, 1929. 
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The diffuse form of scleroderma (Fig. 1) may begin with symptoms 
of arthralgia, malaise, loss of weight and asthenia, or with vasomotor 
phenomena in the extremities similar to the tjq^e found in Raynaud’s 
disease. The course of the disease varies as to the extent and 
degree of involvement; it may remain stationary for years, and 
rarely it may disappear without sequel®. Numerous cases have 
been observed in which the induration disappeared, leaving pro- 
found atrophy of the skin, but more frequently there is slow but 
continuous progression of the disease until death results. 

Circumscribed scleroderma includes the three varieties of the 
disease known as morphea (Fig. 2), scleroderma in bands (Fig. 3), 
and^ guttate scleroderma. The circumscribed type most commonly 
begins as a single, rarely several, and more rarely as many white, 
pink, or slightly congested patches. These patches spread per- 
ipherally, shovnng a lilac-colored border, while in the center of the 
plaque, pigmented or whitened atrophic patches develop. Occa- 
sionally in the early phase of the circumscribed form, the elevated, 
ivory-yellow indmated characteristic patches of the diffuse form of 
scleroderma may be seen. 

In the data considered here, 103 cases were studied. There were 
48 cases of generalized scleroderma and 55 cases of the various 
forms of circumscribed scleroderma. 

Generalized or Diffuse Scleroderma. It is essential to loiow the 
features that characterize the onset of the generalized type of 
scleroderma, because during this phase of the process other diseases 
may be simulated. There are two common types of symptoms in 
the beginning. Pain, swelling and stiffness of the joints, usually of 
the hands, but often diffuse and accompanied by systemic symp- 
toms, were found in 58 per cent of the cases of generalized sclero- 
derma. Vasomotor symptoms in the extremities, of varying sever- 
ity, were foimd in 33 per cent. In only 8 per cent was none of 
these symptoms present at the begiiming. These data are at 
variance vdth the general conception of the disease, which is that 
the onset is unaccompanied with premonitory symptoms. 

Symptoms. Osler,^® in 1898, reported in detail 8 cases of sclero- 
derma. In 5 of these there were symptoms of an arthritic nature 
which varied from generalized recurrent arthritis to swelling and 
stiffness of the hands. In one case .there was vasomotor disturb- 
ance of the hands and feet strongly suggestive of Raynaud’s disease. 
The occurrence of acrocyanosis, acroasphjoda and other symptoms 
suggestive of Raynaud’s disease has been noted by many writers. 
Vasomotor disturbances of the extremities was less common than 
arthritic symptoms in our series, but such disturbances seem to 
have attracted more attention in the literature. Among miters 
who specifically have emphasized these vasomotor phenomena are 
Hutchinson, Castle, Favier, Thiebierge and Weissenbach, Schole- 
. field and Weber, Alquier and Touchard, and Longcope. 
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In tlie group of 48 cases of generalized scleroderma, 28 (58 per 
cent) presented arthritic symptoms as the earliest manifestation of 
the disease. The extent and severity of the symptoms in the joints 
were extremely variable. The milder cases evidenced only a little 
pain, swelling and stiffness in the hands, followed by hardening of 
the s hin , whereas in the extreme cases tWe was generalized severe 
pain of joints and muscles, with swelling and stiffness, often accom- 
panied by general prostration and extreme loss of weight. Except 
for the scleroderma, the symptoms simulated sevete generalized 
arthritis. The differential diagnosis was often difficult, but usuallj^ 
was evident when hardening of the skin was noted and appreciated. 

Of the 28 cases in which symptoms of arthritis were present, the 
original symptoms were in the hands in 12. In many of these the 
pain in the joints later became more general. In 7 cases there was 
involvement of all extremities in the beginning. In 3 cases, the 
condition began in other joints. In 6 cases, there was generalized 
pain and stiffness in the joints, loss of weight and systemic symp- 
toms. Because of the outstanding arthritic symptoms, roentgeno- 
grams of the hands were taken in 16 cases of scleroderma and sclero- 
dactylia. In 6 of these, the roentgenographic evidence was negative. 
In 4 cases, there was marked periarticular arthritis. In 1 case it 
was slight. In 2 cases there were destructive changes of the bones 
of the hands. In 3 cases, there was loss of the distal phalanges of 
ten, three, and two fingers, respectively; this condition is not infre- 
quent in the late phases in the cases in which the disease is extensive. 

In 4 of the cases of the generalized type, the onset of the disease 
was first noted by the thickening of the skin of the upper part of the 
trunk and the face, unaccompanied by constitutional symptoms. 
In 1 of these cases, of the edematous t;^q)e, edema of the eyelids and 
face was the first symptom noted. 

The occurrence of vasomotor phenomena in the extremities was 
the next most common initial symptom. This occurred in 16 of the 
48 patients with generalized scleroderma (33 per cent). The hands 
were always involved and in a great many cases the feet were also 
involved. The severity of the symptoms was exceedingly variable. 
In the milder cases, only moderate cyanosis was present on exposure 
to cold. In the more severe cases, there was evidence of all the 
typical symptoms of Raynaud’s disease; the white, blue and red 
stage and the accompanying pain. In the severe cases, of which 
there were 3, there was spontaneous gangrene with loss of the distal 
phalanges following this syndrome. Trophic ulcers of the extrem- 
ities, especially of the fingers, were fairly common in this group, • 
more so than in the group in which the onset was characterized by 
artlu'itic symptoms. Cases of this tjqje of scleroderma with sclero- 
dactylia were not included unless there was scleroderma elsewhere. 
The associated scleroderma was most commonly found in the thorax 
and in the face, which was without wrinkles, masklike and stiff. 
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Sclerodactylia. Brown and O’Leary® studied the capillaries of 
the nailfold in 5 cases of scleroderma with sclerodactylia (Fig. 4). 
They compared these capillaries with the capillaries in true Ray- 
naud’s syndrome with secondary changes in the skin. The most 
common and almost characteristic change in these cases of sclero- 
dactylia was the presence of giant feathery capillary loops with only 
a uniform flow of blood. There was little response or change in 
the flow when the extremity was exposed to cold or friction. Gitlow 
and Steiner' * found similar giant capillaries in a case of sclerodactylia 
which they studied carefully. Brown^ described the appearance of 
the capillaries in Raynaud’s disease, and called attention to the 
fact that the morphologic changes in the capillaries are slight but 
the disturbances in the flow of blood and the response to changes in 
temperature are more marked. In contrast, the capillaries of the 
nailfold, in the cases of generalized scleroderma without sclero- 
dactylia, appeared normal. 

Sclerodactylia was noted in all except 5 cases of generalized 
scleroderma. In other words, generalized scleroderma is almost 
always accompanied (89 per cent) by sclerodactylia. These 
observations compare favorably with those in the 68 cases of 
generalized scleroderma reviewed from the literature by Robinson. 
He found involvement of the Angers in GO of the 68 cases; in 35 cases 
the disease appeared flrst in the hands or fingers. 

Sclerodactylia raa.y be said to be of three t^Ties: (1) True sclero-. 
derma of the fingers with mild vascular changes; (2) the vascular 
type in which sclerosis of the skin develops after the symptoms of 
disease of the bloodvessels are noted; (3) a mixed t;\T)e in which it is 
impossible .to determine whether the dermal or the vascular changes 
took place first, hloderate experience with scleroderma will permit 
of the clinical impression as to whether the vascular or the sclero- 
dermic process predominates. A study of tlie capillaries of the 
nailfold as a rule substantiates this conception. 

Systemic symptoms of a general nature, as has been mentioned, 
are often outstanding. Evidence of the severity of generalized 
scleroderma is well shown by the loss of weight, which is often 
extreme. One patient in this series lost 76 pounds (34.5 kg.). 4 he 
loss of weight is as a rule closely paralleled by the degree of asthenia, 
the extent of the disease, the extent of scleroderma, and Rie con- 
stitutional symptoms. Clinical facts of general application were 
not brought out by tlie general exaniinations of these patients. 
Special studies of the basal metabolic’ rate and of intoxication by 
’arsenic were rnade in many cases; the results will be reviewed 
presentR^ 

Calcification of the Skin. Calcification of the skin may also 
be found in extensive cases of generalized scleroderma. Osier and 
McCrae-® called attention to it, emphasizing that deposits of cal- 




Fig. 1, — Generalized. s.cleroderma. 2 . Morphea. 




Fig. 3.— Linear sclcroclorma; developed followng a blow to shoulder. 
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cium occur usually on the fingers and simulate the tophi of uric acid 
which occur in gout. Thibierge and W eissenbach presented'’® a case 
of generalized scleroderma with deposits of calcium. They re- 
viewed adequately 8 other cases reported by various authors, and 
emphasized that the diagnosis can only be made certain in one of 
two ways: the demonstration by the roentgenogram of the presence 
of calcium salts in the nodules, or the ulceration of calcareous nodules 
and the extrusion of chalky material which may be recognized by 
chemical examination. In our series, 2 cases of generalized sclero- 
derma with localized calcification were observed. One case was 
proved by chemical analysis of the extruded chalky material to 
contain calcium phosphate and calcium carbonate. Biopsy in the 
second case did not reveal calcium salts which ordinarily may be 
found deep in the derma, but chalklike material was later dis- 
charged from the wound. 

Calcification of the sldn has often been noted in association with 
other types of dermatosis. Weidman and Schafter reported a case 
in which there were deposits of calcium in almost all elements of the 
skin, including the cells of the epidermis, arteries, nerves, sweat 
ducts and sweat glands. 

A patient who had all the clinical symptoms of extensive, severe 
generalized scleroderma was seen at The Mayo Clinic in 1921. The 
roentgenogram revealed extensive diffuse calcification of the sub- 
cutaneous connective tissues, most marked in the extremities. At 
postmortem examination the presence of extensive generalized 
inflammatory and sclerotic changes in the muscles as well as in the 
skin with deposits of calcium phosphate and calcium carbonate, 
changed the diagnosis to myositis ossificans. 

Circumscribed Scleroderma. Circumscribed scleroderma (Fig. 2), 
also called morphea, on the contrary, is not accompanied by general 
symptoms or vasomotor phenomena. Usually there are no associated 
subjective symptoms, and unless the plaques are numerous or their 
situation is the cause of disfigurement, the lesions go undiagnosed. 
Scleroderma in bands (Fig. 3), a form of circumscribed scleroderma, 
if extensive may cause deformity and some atrophy of one or more 
extremities. A history of trauma frequently precedes the onset of 
this form of the disease. Ormsby said: “Patches of morphea 
commonly begin as red or violaceous areas, fingernail to palm size or 
larger, and increase in size rapidly or slowly. In a variable period of 
time the center of each patch becomes whitish or yellowish while 
the peripheral portions of the plaque are purple or violaceous.” In 
55 cases of circumscribed scleroderma reviewed in this study there 
was morphea in 38, morphea guttata in 3, and scleroderma in bands 
in 14. In more than half of the cases the condition began as a 
single, whitish-pink or scarlike spot; rarely there were several spots. 
In a few cases the onset was ushered in with localized thickening of 
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the sldn and in 3 cases, wth multiple small white spots. Residual 
brownish pigmentation and tlie atrophic center of the patch was the 
rule in these cases. 

Osborne, in 1922, reported from The Mayo Clinic 3 cases of 
morphea associated with facial hemiatrophy. Since then we have 
observed 3 other cases of morphea and facial hemiatrophy in one of 
which there w^ atrophy of the entu-e right side of the body. The 
frequent association of morphea and hemiatrophy would tend to 
corroborate the conception that injury to the nerve from trauma 
or other causes was a factor in the production of the entity. Hutch- 
inson believed facial hemiatrophy to be a manifestation or residuum 
of facial morphea. Gans also classified facial hemiatrophy as a 
manifestation of scleroderma. 

Pathology. A study of the histopathology of scleroderma has 
thrown little light on the cause of the disease. The histopathologic 
changes, however, indicate that the process is the result of a systemic 
disease rather than a localized disorder of the sldn. The picture is 
accordingly a secondary manifestation of this disease. The variety 
of changes of the skin seen in the various t^q^es of scleroderma sug- 
gests that different noxm are instrumental in the production of the 
histopathologic changes. Gans stated that there are three stages 
in the development of the process: (1) The erythematous or 
edematous; (2) the indurated; (3) the atrophic. In the indmated 
stage the most significant changes are noted. In a well-developed 
case of the diffuse form of the disease Kyrle noted the outstanding 
changes to be the proliferation of the connective tissue and degenera- 
tive changes in the form of homogeneous masses or of individual 
bundles becoming homogenized. The elastic fibers are not destroyed 
but may show rarefaction and splintering, and are found between the 
swollen bundles of collagen. Kyrle stated the belief that the chief 
pathologic process occurs in the collagen in the nature of colloidal 
chemical changes. 

The histopathologic features of morphea or localized scleroderma 
are somewhat different from those of generalized scleroderma. The 
lilac-colored ring noted in morphea is due to the engorgement of the 
veins of the papillary layer with deposits of pigment about the veins 
as the result of the stasis. The process extends to and involves the 
subcutaneous tissue, and the cellular infiltrate is diffuse rather than 
perivascular. In our study of the cases of both the generalized and 
localized forms of the disease, the part played by the bloodvessels 
in the production of the disease seemed an important one. Early 
in the process many of the bloodvessels are dilated and surrounded 
with fixed connective-tissue cells, lymphocytes, and a few plasma 
cells. The intima of the bloodvessels proliferates, becomes swollen, 
and may almost obliterate the lumen, although the media remains 
unchanged. The changes in the connective tissue follow as a result 
of the cellular infiltrate. Later on, it is noted that the bloodvessels 
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are narrowed and atrophied, and, as the process extends, all of the 
adnexa of the skin likewise become atrophied. 

The pigmentation in the generalized form of the disease is seen 
at the borders of the sclerodermatous areas and is due to the deposits 
of melanin in the basal-cell layer of the epidermis and occasionally 
in the chromatophores of the cutis. 

Diagnosis. An established case of generalized scleroderma may 
be readily diagnosed by one who has had little experience with the 
disease; however, the recognition of the' disease during its early 
manifestations often presents a difficult diagnostic problem. The 
onset with symptoms of arthritis or with vasomotor disturbances in 
the extremities must be borne in mind. In an early case, the patient 
often complains of stiffness of the skin before the sclerosing process 
is visible or palpable. At this time the limitation of motion; the 
decrease in the normal wrinkles of the skin, a sheen of a slightly 
waxy hue and the loss of expression, if the face is involved, are 
among , the early manifestations. It is also at this time that the 
sclerodactylia may become manifest although it may require 
observation for several months before a definite diagnosis is possible. 
In the advanced case with sclerodactylia the hands are stiff and 
cold. The skin of the hands is hard, suggesting the wax hand of a 
moulage, ivory-yellow and unwrinkled. On palpation and pinching, 
the fixedness suggests the skin of a pig. If the face is involved it 
presents a stiff masklike appearance, as in Parkinson’s disease. The 
normal furrows in the skin are ironed out and the patient often 
cannot wrinkle the forehead. Expressions of emotion are absent, 
the opening of the mouth is limited, due to sclerosis of the skin of 
the cheeks, and the speech may be indistinct. The skin of the torso 
and legs presents varying degrees of induration and sheen, depending 
on the extent of involvement. 


The early manifestations of generalized scleroderma are often 
erroneously diagnosed chronic arthritis, not only because of the 
pain and stiffness of the joints, but because roentgenologic changes 
suggestive of those in chronic arthritis are often found in the hands 
of patients who have sclerodactylia. Therefore, mild roentgeno- 
graphic changes must be disregarded in the diagnosis. In the cases 
in which vasomotor disturbances are prominent, the distinction 
from Raynaud’s disease is often diflBcult, and unless the masklike 
facies or other evidence of scleroderma elsewhere is present, the 
diagnosis cannot be made without subsequent observation. For the 
present, patients who present outstanding vasomotor phenomena 
of the hands with slight indmation in the skin of the hands and no 


evidence of scleroderma elsewhere, must be considered as having 
Raynaud’s disease. It is in this group that studies of the capillaries 
of the nailfold will often permit of a differential diagnosis early in 
the course of the disease. . 

The edematous varie^r'6f^.geh6^1ized(^,^c|eroderma, which is 
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inicomiiioii, may bo confused Avitli other conditions causing edema 
of the face. TJic brawniness of the edema and the presenee of 
scleroderma and atrophic changes in the sidn elsewhere on the body 
will ordinarily make the diagnosis clear. In the few cases in which 
the fingers are not involved in diffuse scleroderma, the diagnosis is 
made on the physical changes in the skin, particularly of the face 
and the upper part of the thorax and neck. 

In the cases of generalized scleroderma which have produced 
atrophy of the skin, distinction must be made from acrodermatitis 
chronic atrophicans and other forms of idiopathic cutaneous 
atrophy. The tight “straffe” atrophy of scleroderma is readily 
distinguished from the loose, tissue-paperlike atrophy of idiopathic 
atrophy. Wise consirlered the relationship of the two diseases and 
expressed a conception with which we are in aecord. 

As has been mentioned in commenting on calcification of the skin 
in scleroderma, generalized dermatomyositis may resemble general- 
ized scleroderma closely. Deep biopsy will show the inflammatory 
and sclerotic changes in the muscles. 

Extensive pigmentation of the skin which often accompanies 
scleroderma may suggest the Addisonian sjmdrome. The absence 
of the features of Addison’s disease, namely, marked asthenia, 
low blood pressure, and pigmentation of the mucous membranes, 
and the lack of scleroderma will distinguish Addison’s disease 
from scleroderma. 

Scleroderma in infants is rare. Lieberthal has pointed out the 
relative benignity of scleroderma in infants compared to sclerema 
neonatorum. In this disease the irregularly distributed, well- 
defined plaques of induration which occasionally have cystlike 
centers, besides diarrhea, dehydration, and constitutional sjunptoms 
often lead to death in a few weeks. Infants Avith scleroderma, hoAV- 
ever, usually recover AAuthout sequel®. 

The diagnosis of the circumscribed A^arieties of scleroderma offers 
fewer difficulties. Morphea usually presents the tj'pical, atrophic 
ivory or silvery, often pigmented patch AAUth a violaceous halo. It 
may be quite extenswe, involving much of the torso. It is usually 
confused with still rarer dermatosis, especially with the group of 
idiopathic types of atrophy, and AAuth atrophic lichen planus. 
Scleroderma in bands is similar to morphea. It often causes 
deformities and marked atrophy of the extremity inAmIved, and 
therefore comes to the attention of the orthopedic surgeon. The 
guttate type of circumscribed scleroderma is rare and is to be dis- 
tinguished from other benign types of atrophic dermatosis. 

Sex Incidence. A preponderance of females was noted in most 
of the reports in the literature. Most Avu’iters group generalized 
and circumscx’ibed scleroderma together, which may account for 
some of the disparity in the series reported. The incidence varies 
greatly. Thus, Castle reported cases of 11 females and 1 male, 
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Sequeira reported cases of 18 females and 4 males, Cockayne reported 
from the literature 104 cases in females and 28 in males, Hutchinson 
noted 16 females and 11 males in his series, and in Osier ’s^® 8 cases of 
generalized scleroderma, 3 were females and 5 were males. 

Fig. 5 shows the sex distribution of generalized and circum- 
scribed scleroderma in our group. In both varieties females pre- 
dominate; 58 per cent of the cases of generalized scleroderma were 
in females, and 72 per cent of the cases of circumscribed scleroderma 
were in females. No explanation of this fact has been made, but 
the great disparity in sex incidence can scarcely be ascribed to 
coincidence. Circumscribed scleroderma, particularly, has a pre- 
dilection for the female. 



^Circumscribed scleroderma 
■Generalized scleroderma 

Fig. 5. — Sex incidence. 


Age Incidence. Apparently no age is exempt, but adults are more 
often affected. Lieberthal reported a case of scleroderma in an 
infant, aged nine days. Goodman reported a case of generalized 
scleroderma in a girl, aged nine years. He reviewed 16 cases from 
the literature taken mostly from Levin and Heller’s monograph on 
scleroderma. Cockayne noted the report of 102 cases of sclero- 
derma in children aged less than fourteen years. In Osier’s^® cases 
of generalized scleroderma, the ages ranged. from twenty-one to 
forty years, and in Hutchinson’s cases, which were mostly of 
circumscribed scleroderma, the ages ranged from ten to seventy-five 
years. 

In oin series, the ages ranged from eighteen to sixty-six years 
in generalized scleroderma and from three and a half to sixty-seven 
in circumscribed scleroderma.^ Fig. 6 shows clearly the relative and 
absolute preponderance of circumscribed scleroderma in the first 
three decades, and the reverse holds true for the fourth, fifth and 
sixth decades. Both, however, have their maximal incidence in 
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adult life. A peculiar observation was the great number of cases 
of scleroderma in bands occurring in the early decades of life. 
Thirteen of 14 cases occurred in the first tlu'ce decades. 

Etiology. The cause of generalized scleroderma is unknown and 
no notable advance has been made since the time of Hutchinson^ in 
spite of much study and investigative work, as evidenced by the 
voluminous literature on the subject. Boardman recently reported 
a^ comprehensive review of the literature on the etiology of the 
disease from which conclusive deductions are not possible. Dys- 
function of the tltyroid gland has received most attention, but none 
of the endocrine glands has been slighted. Nervous shock, expo- 
sure, infections, sj^ihilis, and pregnancy have likewise been thought 
to have a causative relation. Chi'onic intoxication by arsenic has 
also been proposed as an etiologic factor. Because of the vaso- 
motor symptoms in the extremities in many cases, with the simula- 
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Fig, 6. — Ago incidence in decades. 

tion of Raynaud’s disease, vascular neurosis has entered into the 
consideration. The hypothesis that it is a disease of unlcnown 
varied etiology in which noxse affect chiefly the bloodvessels and 
, collagen of the connective tissue of the dermis, has been proposed 
by many authors. This hypothesis is based almost entirely on the 
histopathologic changes in the disease, and is therefore tenable and, 
to say the least, incapable of disproof at the present time. In a 
search for possible etiologic factors, special laboratory studies were 
imdertaken to determine the part played by the th;^oid gla.nd, 
changes in blood sugar, the pituitary gland, and arsenic in the urine, 
in the production of the disease. Likewise particular effort was 
directed toward the eliciting of a history, either recent or remote, of 
one of the infectious diseases. The accumulated data are presented 
in detail. 

Castle recently reviewed the literature on the endocrine causa- 
tion of scleroderma, laying special emphasis on dysfunction of the 
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thyroid gland. He concluded that the cause is unlmown, but that 
the endocrine glands and the nervous system are etiologic factoid. 
Osler^® was unfavorably impressed with the results of treatment with 
thyroid extract. Roques, on clinical examination of 31 cases of 
generalized scleroderma, found that the thyroid gland was small or 
imperceptible in 14 cases, hypertrophied in 8, and normal in 9. 
In his review of 67 cases, including his own, he found that 63 per 
cent of the patients were benefited by treatment with thyroid 
extracts. Hyde and McEwen and Foerster also commented on the 
relationship of scleroderma and dysfunction of the thyroid gland. 
Alquier and Touchard found perivascular sclerosis in the thyroid 
gland as well as in most other tissues in 1 of 2 cases of generalized 
scleroderma which came to necropsy. Hektoen and Wells found 
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Fig. 7. — Basal metabolic rate. 


marked deficiency in the amount of iodin in the thyroid gland at 
necropsy in a case of generalized scleroderma. Sequeira observed 
the development of scleroderma in a case of myxedema in which the 
latter condition was controlled by treatment of the thyroid gland. 
In Longcope’s recent series of 7 cases, the basal metabolic rate was 
below normal in 3; the lowest rate was —23 per cent. 

In our series of cases of generalized scleroderma, dysfunction of 
the thyroid gland was especially searched for. Determinations of 
the basal metabolic rate were made in 38 cases of generalized 
scleroderma. All of these determinations were rechecked- to avoid 
error. In many cases repeated checks were made to determine the 
effect of administration of thyroxine and dried thyroid gland on the 
metabolic rate. For purposes of tabulation, the lowest determina- 
tion of the basal rate was taken (Fig. 7). 
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In none of t]ie cases of generalized scleroderma was the basal 
rdte below normal . Neither were there any cases in which there was 
clinieal evidence of h^qjothyroidism. In 17 cases (45 per cent), 
the basal rate was more than + 10 per cent. In 7 of these cases (18.4 
per cent of the total) there was evidence of hyperthyroidism, in 
2 of v4iich adenomatous goiter with liyperthjToidism was present, 
and in 1 case, t^Toical severe exophthalmic goiter. In 3 cases the 
diagnosis of exophthalmic goiter was suggestive but not conclusive. 
In the seventh case adenomatous goiter with elevation of the basal 
metabolie rate and suggestive clinical signs of lijqjerthyroidisin 
were present. 

Similar but less extensive studies of the basal metabolic rate 
were made in 33 of the 55 cases of circumscribed scleroderma 
(Fig. 7). It u’ill be seen that rates slightly below normal were 
present in 5 cases (15 per cent of the total) of circumscribed sclero-. 
derma. In 4 cases (12 per cent) the rate was above normal. In 2 of 
these cases hjqDertlij’-roidism was present, in 1 case in a severe form 
vdth a basal metabolic rate of +64 per cent, and in the other an 
adenomatous goiter with h.>q5erthyroidism. 

Fig. 7 shows that in most of the cases of generalized and circum- 
scribed scleroderma the basal metabolic rates were within normal 
limits. ■ The few cases in which the rates were below normal approx- 
imate the average incidence in a similar unselected group. There is, 
however, a higher incidence than normal of dysfunction, in that in 
7 cases of generalized scleroderma there was either h.>T)erthyroidism 
or adenomatous goiter with hypcrthjrroidism besides the scleroderma. 
A cause and effect relation could not be brought out in the taking of 
the history, or in the study of the cases clinically. In only 2 cases of 
circumscribed scleroderma was hyperthyroidism noted. 

Other endocrine glands have been thought to be at fault. Castle, 
in his re%dew, reported a case thought to be due to suprarenal in- 
sufficiency in which a graft of the suprarenal gland was attempted 
without success. Longcope reported a case in great detail in which 
there was bronzing, asthenia, low blood pressirre and low blood 
sugar. He remarked on the similarity to Addison’s disease. In our 
series, definite or presumptive evidence of Addison’s disease could 
not be elicited. Pigmentation was frequently extreme and asthenia 
and loss of weight were marked in some cases, but never enough so 
that a diagnosis of insufficiency of the suprarenal gland could be 
considered seriously. The blood pressure was almost always normal ; 
in a very few cases it fell as low as 105 mm. of mercury. Pigmen- 
tation of the mucous membranes was not noted in any instance. ^ 

Longcope also reported the presence of marked hypoglycemia 
with attacks simulating those following overdosage of insulin in one 
of his cases. The blood sugar in the others he reported was near the 
lower limits of normal. In a case reported bj'^ Gitlow and Steiner, 
the blood-sugar curve was normal. Knowles and Ludy reported a 
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case of diabetes occurring in a patient with generalized morphea. 
In their case the condition of the skin improved when the diabetes 
was controlled. In 2 cases of our series, chcumscribed scleroderma 
• was associated with mild diabetes and fasting blood sugar of 513 
and 221 m'g. for each 100 cc., respectively. Studies of the blood 
sugar were made in 2 cases of generalized scleroderma. The amounts 
of glucose found were 110 and 98 mg. for each 100 cc., respectively, 
which is well within normal limits. These data are of course 
fragmentary, but hyperglycemia with mild diabetes was found in 
2 cases, whereas hypoglycemia was not found in the 2 other cases 
studied. 

Disease of the pituitary gland has been suggested by some writers 
as a possible cause of scleroderma, but the evidence presented is 
purely hypothetical. In our series, there was no clinical evidence 
of pituitary changes in any of the cases. Roentgenograms of the 
pituitary fossa were made in 4 cases, and were found to be negative. 

Within the last few years, clironic intoxication by arsenic has also 
been suggested as a cause of scleroderma. Ayres found arsenic in 
the urine of 3 patients with generalized scleroderma. Myers and 
his coworkers emphasized the frequency of arsenic in the urine in 
scleroderma, but they also found arsenic in many other cases of 
dermatosis and thus seriously weakened the argument that it was a 
causative agent. Brooke and Roberts reported on arsenical erup- 
tions seen in Manchester, England, caused by arsenic in cheap beer; 
they did not observe cases of scleroderma. They saw almost every 
variety of skin eruption caused by arsenic. In our series, the 
possibility of intoxication by arsenic was investigated in 23 cases. 
The tests were usually done on the twenty-four-hour specimen of 
urine. 

The finding of arsenic in the urine of patients with generalized 
scleroderma was exceptionally diflficult to evaluate because medica- 
tion with arsenic is so frequently given for this disease and also 
because arsenic was not uncommonly found in the control case. 
This fact was best brought out by the cases in which large amounts 
of arsenic were found, and in which arsenic had been given almost 
uniformly. There were 2 of the 48 cases of generalized scleroderma 
in which it seemed that chronic poisoning by arsenic was a precipi- 
tating or a possibly causative agent of the disease. In the first case, 
that of a woman in charge of a paint and wallpaper store, there was 
simultaneous onset of sclerodactylia -with scleroderma and arsenical 
peripheral neuritis. The peripheral neuritis disappeared eventually, 
but the scleroderma remained. In the second case, that of a worker 
in a paint factory, scleroderma, mild exophthalmic goiter and symp- 
toms of heavy metal poisoning developed simultaneously. The man 
was not anemic and lead was not present in the mine. How- 
ever, arsenic in pathologic amounts was found in the mine. The 
basal metabolic rate was, moreover, -f20 per cent. Osterberg 
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expressed the belief that traces up to 2 mg. of arsenic in a twenty- 
foui’-houi’ specimen of urine are frequently found in normal persons. 
This is especially true of heavy smokers. More than 3 mg. of 
arsenic indicates ingestion, the source of which may not be deter- 
mined although it is usually found to be due to medication, ingestion 
of food, cheap chocolate in particular, or occupational exposure to 
arsenic. 

As a control series, determinations of arsenic were made in 19 
cases of various other cases of dermatosis. In all of these, less than 
3 mg. of arsenic was found in the twenty-four-hour output of urine 
except in 1 case, in which there was a definite history of the ingestion 
of arsenic. 

Determinations of arsenic were made on the urine in 6 cases of 
circumscribed scleroderma, in 4 of which arsenic was present in 
appreciable amounts, from 2.8 to 8.4 mg. in each tv^enty-four-hour 
specimen, while in 2 cases the urine was negative for arsenic. An 
etiologic relationship between generalized or circumscribed sclero- 
derma and chronic poisoning by arsenic could not be established in 
this study. 

Certain authors ascribe systemic infections as the causative factor, 
either as acute infection simultaneous with or Just preceding the 
onset, or chronic infection such as s^qjhilis. 

In our series, acute general infections immediately preceded or 
occurred with the onset in 6 (12.5 per cent) of the cases of generalized 
scleroderma. It has been suggested that the dermal symptoms in 
generalized scleroderma are an expression of a severe, general sys- 
temic disease. The preceding infection in these 6 cases was diag- 
nosed influenza three times, tonsillitis twice and- erysipelas once. 
In circumscribed scleroderma general infection occurred only in 2 
cases, which were diagnosed poliomyelitis and scarlet fever, 
respectively. 

Of the chronic infections, syphilis, probably because of its ubiquity, 
has been stressed as a causative factor. Murray-Will, and Audry 
and Chatellier have emphasized the significance of sj’philis as a 
cause of generalized scleroderma. In our series, clinical investiga- 
tion for syphilis was carried out, and Wassermann tests were done 
on 82 of the patients with generalized or circumscribed scleroderma. 
Two patients with generalized scleroderma had syphilis, and 2patients 
with circmnscribed scleroderma also had syphilis. An etiologic 
relationship could not be elicited, and the therapeutic _ test for 
syphilis did not offer relief for the scleroderma. The incidence of 
syphilis in cases of scleroderma is about the same as the general 
incidence of syphilis in other diseases. 

A history of trauma was obtained in 11 of the 14 cases of sclero- 
derma in bands. The most frequently observed site for this form of 
the disease is the upper extremity, with the history of an injury or 
blow to the corresponding shoulder or side of the neck. Other 
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instances of ininry to the forearm, leg, or side of the head have been 
followed by the linear type of scleroderma. Trauma of practically 
all types has been suggested as etiologic factors in the disease. 

Prognosis. The prognosis, as to cure, in cases of generalized 
scleroderma is poor. The protracted course of the disease is illus- 
strated in our series by the fact that 26 patients (54 per cent) with 
generalized scleroderma had had the disease more than two years 
before they were seen at The Mayo Clinic. Of the 8 patients who 
died, the average duration of the disease was more than four years, 
with a ma. xi TTuiTn of twelve years and a minimum of one year. 

Of the 48 patients with generalized scleroderma, the condition 
of 14.5 per cent was slightly improved, of 10.5 per cent decidedly 
improved, and of 6.3 per cent almost completely cured clinically. 
An analysis of the cases in which the patients recovered showed that 
the condition was of the edematous type of generalized scleroderma. 

It is to be borne in mind that spontaneous remission is noted 
occasionally in the generalized forms and frequently in the circum- 
scribed forms of the disease; this is a factor to be considered in the 
interpretation of the value of all types of treatment. 

Acute systemic infections play a prominent part in the death of 
patients with generalized scleroderma, although cardiorenal in- 
sufficiency seemed to play the major part in our series of cases. 

The prognosis in circumscribed scleroderma is good. There is 
nothing to indicate any serious sequelee or severe constitutional 
symptoms. The outlook in respect to the changes of the skin, 
however, is not good; the resulting atrophy is permanent and of 
cosmetic concern. The progress of the circumscribed form of the 
disease is more readily controlled but usually it was arrested spon- 
taneously with relatively little involvement of the skin. In young 
persons scleroderma in bands may cause deformities of one or more 
extremities which must be treated by orthopedic measures. Cir- 
cumscribed scleroderma is essentially benign, affects the skin 
primarily, and is not associated with severe systemic disturbances. 

Treatment. As has been indicated in considering the etiology of 
the disease, extracts of the thyroid gland have long been used in the 
treatment of scleroderma. In our series, the extracts were gh^en in 
cases in which the basal metabolic rate was below the average. 
The preparations used were either thyroxine, 4 to 8 mg., or desiccated 
thjuoid gland, 67 to 125 mg. The dosage of the drug was regulated 
to keep the basal metabolic rate between 0 and 4-10 per cent. The 
results of the use of the various preparations of the thyroid gland 
do not admit accurate tabulation or analysis because other thera- 
peutic measures were undertaken simultaneously. The results of 
treatment with the preparations of the thyroid gland were disap- 
pointing in the group as a whole. In cases of h:;q)erthjuoidism, 
thjToidectomy was done without apparent change in the scleroderma 
and, likewise, the use of compound solution of iodin in the cases of 
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exophthalmic goiter resulted in improvement in the general s,yjnp- 
toms but without effect on the scleroderma. 

It is our belief that the value of ex-tracts of the tliyroid gland in tlie 
treatment of scleroderma is dependent not on the .specific influence 
of the extract or the fact that the gland is manifesting hj'pofunction, 
but on the influence that the extracts exert on increasing the blood 
supply in the cutaneous vessels. 

When arsenic was suspected of being a factor and in many other 
cases in which appreciable amounts of arsenic were found in the urine, 
sodium thiosulphate Avas given intravenousl.y in repeated courses 
. of 6 to 20 injections, but without noticeable improvement of the 
scleroderma. 

Physiotherapeutic measures seemed to offer the outstanding 
symptomatic relief in this scries. The treatment was of the simplest 
type consisting of ordinary baking followed by massage and active 
and passive exercise. Treatment by ultraviolet light seemed to be 
an adjuvant. The removal of unquestionable foci of infection was 
advised on general grounds. 

When possible the patient was adAused to moA^e to a Avarm, sunny, 
dry, equable climate such as that of Arizona, Ncav Mexico, Florida 
or southern California. A study of the returns from the foIIoA\'-up 
letters Avould indicate that this AA-as a major factor in the improve- 
ment of a large proportion of those aaOio reported amelioration of 
symptoms. The ])atients in this series Avho shoAA^ed the greatest 
improvement Avere those A\iio moved to the Avarmer climate, aa’Iio 
persisted faithfully in the use of dry heat locally, folloAA'ed by mas- 
sage and passive exercises, and Avho continued to take extract of 
the thyroid gland purely on empiric gromids. 

Recently Adson and BroAvn made a preliminary report of the value 
of thoracic sympathetic ganglionectomy as a method of treatment 
for sclerodactylia. ObserAmtion and further experience AAuth this 
method of treatment are necessary, although at this time it seems that 
the Amscular type of sclerodactylia, the type in Avhich the Raynaud 
syndrome predominates in the development of the scleroderma of the 
fingers, aauII sIioav the most improvement folloAving this operation. 

Summary. A series of 48 cases of generalized scleroderma and 
55 cases of circumscribed scleroderma AAms studied. In more than 
half of the cases of the generalized tjq^e, artluitis preceded or 
occurred simultaneously AAuth the development of the scleroderma. 
In 33 per cent, the onset Avas preceded by varying degrees of vaso- 
motor disease in the extremities. In addition, in the study ^ of 
etiology, general infectious disease, such as influenza, or dysfunction 
of the glands of internal secretion, particularly of the thyroid gland, 
or arsenism, AA^ere obserA’^ed. Sclerodactylia AA^as obserA'^ed in 89 • 
per cent of these cases. The expectancy of life is difficult to de- 
termine, although seven years AAms the aAmrage length ‘of life in this 
group, and symptomatic cure AAms obtained in 6 per cent only. 
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- Morphea, or localized scleroderma, is a benign disease, whereas 
generalized scleroderma is a disabling and usually a fatal one. There 
is practically no parallelism between the two diseases in onset, 
course, clinical appearance, and prognosis, although the dermal 
changes are similar. Occasionally both diseases are present in the 
same patient. 

Although the accumulated evidence does not contribute any 
established facts as to etiology, it warrants the belief that generalized 
scleroderma is the cutaneous manifestation of systemic disease in 
which changes in the vascular system play a leading part. The 
group in which the onset of the scleroderma seems definitely related 
to acute systemic infectious disease is offered symptomatic relief by 
medical and sui-gical treatment. 
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Immunity in Infectious Diseases. By Prof. A. Besredka. 

Pp. 364. Baltimore; The Williams & Wilkins Company, 1930. 

In this treatise, the author reviews various theories of immunity 
and attempts to clear up a number of misconceptions concerning the 
relations between virus and organism which are still circulating 
alongside facts solidly established. He points out that these rela- 
tions vary not only with the nature of the germs, but very often with 
that of the cells which they invade. Recent acquisitions to the 
subject of immimity are presented in the form of “studies” which 
are more or less independent of one another but nevertheless form 
an integral whole and add greatly to our general knowledge of the 
subject of immunity. 

The book comprises fifteen chapters, dealing with problems which 
include investigations concerning the bactericidal power of the 
leukocytes, bacterial hemolysins, microbal endotoxins, vaccination 
by various methods and the function of the skin in infection and 
immunity. In addition to reviewing the older theories of immunity, 
the author adds much to our knowledge of the subject with his 
theories and experimental evidence indicating that in the majority 
of affections, the cause of immunity seems to be more clearly bound 
up with the presence of antivirus in the region of receptive cells 
than that of antibodies in the blood. To quote the author: “Anti- 
virus therapy— preventive or curative— founded upon the principle 
of local immunization without antibodies, has its position marked 
out in a number of morbid processes, which elude the action of 
serotherapy or of vaccine-therapy as they are practised today.” 

W. X. 


Les Syndromes Douloureux de la Region &igastrique. Vols. 

I and II. By Ren^e A. Guttmann. Pp. 1140; 542 illustrations. 

Paris: Gaston Doin & Cie, 1930. Price, 200 francs. 

These paper-bound volumes represent a critical study of the 
causes of pain in the epigastrium, made by an internist attached to 
Professor Gosset’s Clinic. As Professor Gosset points out in his 
preface, the author has been able to make extensive clinical and 
radiologic studies and then to follow the patients to the operating 
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table where the exact pathology was ex"posed. The first chapter 
describes a definite method for the clinical study of epigastric pain 
in order to make it useful in leading to a diagnosis. 

Various disease entities (ulcer, tumor, gall bladder disease, and 
so forth) producing pain in the epigastrium are then described 
separately and completely. No attempt is made to describe the 
etiology but the clinical signs and symptoms are given in consider- 
able detail. Radiologic findings are well outlined and illustrated 
with very fine reproductions of typical films. Cases are briefly 
reported illustrating the text. The latter part of each section is 
devoted to a description of the treatment of the disease under con- 
sideration. The author gives first the treatment he usually employs 
and then a fairly complete resume of the therapeutic measures 
described in the literature, the therapeutic point of view naturally 
differing in many respects from that of American authors. For 
example, in the treatment of cholelithiasis is given a list of the 
various springs and the pathologic conditions which may be 
benefited, such as, “Gall stones with relatively recent hepatic 
colic; Vitelle. Stones without recent hepatic colic: Vichy, Stones 
in obese patients: Brides-les-Bains, and so forth.” 

On the whole the work should prove most valuable to those 
interested in gastroenterology, the chapters on ulcer syndromes 
and the syndrome of the gall bladder standing out as especially 
well written, L. F. 


Procedure in Examin.vtion of the Lungs, By Arthur F. 

Kraetzer, M.D. 125 pages; 15 illustrations. New York: 

Oxford University Press, 1930. Price, $2.00. 

Those who teach physical examination of the chest will welcome 
Dr. Kraetzer’s book as the opening gun on Fort Sumter. To stu- 
dents and physicians it will be a Baedeker in a too often undiscov- 
ered country. The plan of the book is to present the method of 
approach to pulmonary diagnosis, showing how to elicit physical 
signs and when elicited how their true meaning should be induced. 
Beginning with a chapter on the “Actual Sounds,” one is conducted 
through the hills and valleys of inspection, palpation and ausculta- 
tion until the promised land of clear interpretation is reached. The 
chapter on “Diminished Breath Sounds” is the high point of the 
book. The desire of the author to eliminate Graeco-Latin terms 
from our chest parlance is excellent though not carried to its logical 
conclusion, and when he speaks of “the relative bronchiality of the 
apices,” the Reviewer admits a complete bewilderment. Neverthe- 
less, this is a book which will ease the path of student and teacher 
equally, C.-F . L. 
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The Science of Nutrition Simplified. By D. D. Rosenwarne, 

M.R.C.S. (Eng.), L.R.C.P. (Lond.). Pp. 314; 7 illustrations. 

St. Louis: C. V. Mosby Company. Price, $3.50. 

After a brief discussion of the underlying principles of chemistry 
and physiology, the author presents clearly and simply the^ needs 
of the bpdy for the various classes of food materials. The impor- 
tance of eating a diet composed of a large number of foods is fully 
explained. There are, however, some statements the accuracy of 
which could be questioned. At the end of the book is inserted a 
table of food values. 

Tire presentation of any scientific subject in a manner to be 
understandable by individuals untrained in science is always a 
difficult problem, and it is questionable if the author has entirely 
succeeded in this case. Nevertheless, anyone unfamiliar with the 
subject of nutrition could obtain many new ideas and facts by a 
study of this book. J. J. 


Clinical Obstetrics. By Paul T. Harper, Pii.B., M.D., 

Sc.D., F.A.C.S. Pp. 629; 84 illustrations. Philadelphia: F. A. 

Davis Company, 1930. Price, $8.00. 

This book describes the normal mechanism of labor and its con- 
duct, with a discussion on obstetric analgesia, and then proceeds to a 
detailed presentation of the prominent abnormalities of pregnancy, 
labor and the puerperium, with a dissertation on the operative 
procedures that may be necessary for the various abnormalities 
mentioned. It is not a book for the undergraduate student: it 
presupposes a broad knowledge of the basic principles of obstetrics, 
and is unusually well suited to the needs, of the general practitioner 
who is actively engaged in obstetrics, giving him a well-balanced 
description of the problems he may meet, an analysis of them, and 
a clear and concise method of attack. The personal element in such 
a manner of preparing a book of this nature may cause those whose 
lines of procedure are already well defined to probably object to the 
author’s recommendations, but they are safe, sane and concisely 
expressed, and a comparison of methods hurts no one. Particularly 
was the Reviewer impressed with tlie presentation of the normal 
mechanism of labor, the discussion of the relative merits of version 
and high forceps in occiput posterior presentations, his sane attitude 
toward routine versions and his treatment of breech presentations, 
and the effort to show that toxemias of pregnancy need a rational 
tlierapy for the individual case and not a blind standardized set of 
orders.^ The illustrations are mostly line drawings but the correla- 
tion with the text is excellent. The book is highlv recommended. 

P. W. 
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Hemorrhoids, the Injection Treatment and Pruritus Ani. 

By Lawrence Goldbacher, M.D. Pp. 205; 31 illustrations. 

Philadelphia: F. A. Davis Company, 1930. Price, S3.50. 

The author advocates the treatment of internal hemorrhoids by 
the injection of 8 to 10 cc. of 5 per cent phenol in cottonseed oil. 
For tlirombosed or external hemorrhoids surgery is indicated. No 
recurrences have been observed and there have been no ill effects 
from the injections. A special slotted anoscope has been devised 
to facilitate the teclmique. The method is painless and hospitaliza- 
tion of the patient is unnecessary. However, experience is essential 
to secure uniformly good results. A small series of cases of intract- 
able pruritus ani have also been treated by injection. The results 
have been gratifjdng to the author. 

The contents of this book might readily be condensed into one or 
two papers of average length by the omission of much repetition, 
needless summaries of short chapters and a series of unilluminating 
case reports. This verbosity, however, is the main fault. It is a 
clearly written, practical manual on a method of treatment which 
appears to have produced excellent results in the hands of an 
enthusiastic adherent. E. E. 


Diseases Transmitted from Animals to Man. By Thomas G. 
Hull, M.D. Pp. 350; 29 illustrations. Springfield, 111.: Charles 
C. Thomas, 1930. Price, S5.50. 

The preface states tliat “Diseases which may be transmitted from 
animals to man immediately concern— the veterinarian, the physi- 
cian, the laboratorian and the health official— each— engaged with a 
different phase of the prqblem- and viewing it from a different 
angle.” “The present volume was written with each of them in 
mind, to afford a common meeting ground where each might under- 
stand the problem of the other, and thus, through concerted effort 
reduce the number of infections which man contracts from animals.” 

The work is divided into five sections: I. Diseases of Domestic 
Animals and Birds— Tuberculosis, Anthrax, Foot and Mouth 
Disease, Malta Fever and Contagious Abortion, Milk-sickness, 
Actinomycosis, Smallpox and Cowpox, Glanders, Rabies, Psittaco- 
sis, Food Poisoning, Swine Erysipelas and Affections Caused by 
Animal Parasites. II. Rodent Affections— Plague, Tularemia, 
Spirochetal Jaundice, Rat-bite Fever, Rocky Mountain Spotted 
Fever. III. Human Diseases Spread by Animals— The Relations 
of Human Infections to Animals — Septic Sore Throat, Diphtheria, 
Scarlet Fever, Other Human Diseases Sometimes Contracted by 
Animals. D^. Animals as Passive Carriers of Disease Orgam’sms^— 
Botulism, Tetanus, Gas Gangrene. V. A Review of the Role 
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Played by Each Animal in the Spread of Disease— The Role of 
Cattle, Horses, Swine, Sheep, Goats, Dogs, Cats, Rats and Mice, 
Poultry, Birds and Wild Game. Then lengthy Bibliographical and 
General Indexes. There are also 29 illustrations, consisting of 
photographs and maps. 

Each of the subjects is excellently and systematically treated, 
with a degree of conciseness and thoroughness that are rarely met 
together; the bibliographical references number well over 800, so 
that though the book is small it is almost encyclopedic in character, 
and can be most highly recommended. J. McF. 


The Mechanism of the Larynx. By V. E. Negus, M.S. (Lond.), 

E.R.C.S. (Eng.). Pp. 528; 160 illustrations. St. Louis: C. V. 

Mosby Company, 1929. Price, S13.50. 

This book is really a noteworthy achievement representing the 
results of a decade of time-consuming and laborious investigation. 
The author has assembled thousands of facts, recorded the results 
of numerous experiments and stated his ideas, many of which are 
original and unique, in a most logical and convincing manner. Sir 
Arthur Keith, in his introduction, compares the author’s methods 
to those of Hunter and Darwin. Every laryngologist, no matter 
how experienced, will have his horizon widened and his interest in 
the larynx stimulated by this book. The larynx is considered from 
all possible angles. The facts dealing with its evolution, compara- 
tive anatomy, responses to environment, and physiology, are sanely 
and clearly assembled. From the primitive larynx of Dipnoi the 
author traces laryngeal development to the highest mammals. The 
book is well organized and contains at the end of each chapter a 
conclusion and summary which aids greatty in crystallizing the 
facts already presented in detail. K. H. 
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The Surgical Clinics of North America, Vol. 10, No. 2 {Chicago Number, 
April, 1980). Pp. 252; 72 illustrations. Philadelpliia : W. B. Saunders 
Compan 5 ’-, 1930. 

The Intemaiional Medical Annual, 1930. By Various Contributors. 
Edited by Carey P. Coombs, M.D., F.R.C.P., and A. Rendle Short, 
M.D., B.S., B.Sc., E.R.C.S. Pp.. 508; 115 illustrations. New York: 
William Wood & Co., 1930. Price, S6.00. 

Preserves its usual high standard of wise selection and practical value. 
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Tvhcrcnhms Among Children*- By J. Aktruu Myers, Ph.D., M.D., 
F.A.C.P. Pp. 208; 43 illustrations. Springfield, 111.: Charles C. 
Thomas, 1930. Price, 83.50. 

The Morphine llabil and Ils Painless Trcnlmcnt. Bj' G. Laughton Scott? 
M.R.C.S., B.A. (O.xoN.). Pp. 94. I^ndon; IT. K, Lewis & Co., Ltd., 
J 930. Price, 5/-. 

“It is the object of this small volume to .suggest that the psychic and 
.somatic rehabilitation of the addict who commonl.y presents himself for 
treatment is a simpler and more hopeful task than it is credited to be; 
and that the avoidance of withdrawal-shock, to use the term in its wide.st 
sense, plays a more important part in the ultimate issue than is generally 
supposed.” 

Gynecology for Nvrses* By George Geelhorn, M.D., F.A.C.S. Pp. 
275; 145 illustrations. Philadelphia: W. B. Saunders Company, 1930. 
Price, 82.00. 

I Fondamcnti della Biolipoligia Umann. Bj’^ Mario Barbara. Pp. 122; 
3 illustrations. Milano: Soc. An. Institute Editoriale Scientific, 1929. 

Transactions of the American Otological Society, Inc., Vol.XlX. Pp. 217; 
13 illustrations. New Bedford, Mass.: By the Societj’’, 1929. 

Sindrome de Oclvsion Coronaria. By Antonio Battro. Pp. 214; 111 
illustrations. Buenos Aires: Libreria “El Atcneo,” 1930. 

Mscnlaphis. A One-act Play. By Barbara Ring. Pp. 40, Boston: 
Walter H. Baker Company, 1930. 

An interesting item for Osier’s Bibliotheca Literaria. 

The Medical Directory of the National Medical Association of China, ^ 19S0, 
Second Biennial Issue. Issued on the Occasion of The Eighth Biennial' 

Conference, February 2 to S, 1930, Shangliai. Pp. ^1. 

NEW EDITIONS. 

Varicose Veins. Bj' IT. 0. McPheeters, M.D., F.A.C.S. Pp. 233; 45 
illustrations. Second edition. Philadelphia: F. A. Davis Compan}’’, 
1930. Price, 83.50. 

Additions concerning the Trendelenburg and Bernstein tests, also a 
few modifications of the technique. The work is useful, as was the first 
edition, to those contemplating injection treatment of varicose veins. 

Obstetrics for Nurses. B}’’ Jo.sbph B. DeLee, A.M., M.D. Pp. 045; 209 
illustrations. Ninth edition. Philadelpliia: W. B. Saunders Com- 
panj^ 1930. Price, 83.00. 

“The type matter has been completelj’’ reset and the illustrations with 
few exceptions were done over” . . . “Emphasis has been placed on 

the care of confinement at the home of the patient.” 

Dental Foinmdary. By Herman Prinz, A.M., D.D.S., M.D., Sc.D., 
D.M.D. (CologxNe). Pp. 304. Philadelphia: Lea & Febiger, 1930. 

“The complete e.xhaustion of the third edition of the Dental F orniulary 

' has necessitated a thorough revision of the entire subject matter. Many 
important additions have been made which may prove of interest to the 
dental practitioner and allied readers. Formulas vTiich have lost their 
merit have been discarded, most of the new material has been added on 
solicitation of professional friends from all parts of the world.” 

* Reviews of titles followed by an asterisk will appear in a later number. 
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Gastric Secretion in Cancer oE the Stomach.— Polland and Bloom- 
field {Bull. Johns Hopkins Hosp., 1930, 46, 307) write that satisfactory 
studies of the gastric secretions in carcinoma of the stomach have not 
been attained because of the presence in the hypomotile stomach of 
the products of stagnation, of blood or pus. The physician is con- 
fronted with a mixture of different substances which obscure com- 
pletely the determination of the character of the gastric juice which 
the stomach is secreting. Their present study is made on a relatively 
small series of cases with cancer of the stomach (19 in all) who were 
observed in the hospital. They obviated the possibility of stagnant 
gastric contents being present by wasliing out the stomach for several 
days before the examination was done. The patient was starved for 
the preceding eighteen hours. A duodenal tube was introduced into 
the stomach, and the total secretions were withdrawn continuouslj^ 
over successive ten-minute periods. After two such periods histamin 
was injected and the gastric contents were gathered for from three 
to six further ten-minute intervals. The material that was obtained 
was studied grossly as to its quantity, the presence of acidity (titrata- 
bility), the pH and ferment content. The authors report on their 
results somewhat as follows: Only a small amount of gastric secretion 
was removed. This was grossly abnormal in appearance. The typical 
material was made up of tenacious mucoicl gray or brownish fluid, 
frankly bloody at times and in two instances foul. When there were 
normal acid values the juice was in no ways remarkable. The maxi- 
mum quantity obtained Avas practically never over 10 cc., usually from 
1 to 5 cc. There Avas usually an absence of titratability using the 
dimethyl indicator. Only tlrree of the patients had figures approaching 
anyAvheres near the normal. In no instances Avere acid A*alues aboA^e 
normal encountered by these authors in patients AAntli cancer. The pH 
of the gastric contents tested colorimetrically in some instances shoAvcd 
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that traces of acid were being secreted, although the dimethyl test was 
negative. Five cases were tested for pepsin. In several' instances, 
despite the fact that there was no free acid, pepsin was still demon- 
strable. The secretion of mucus was considerably reduced. The 
authors next considered the question of the cause of changes in the 
gastric secretion in cancer of the stomach, revievdng the literature to 
show how these changes have been explained by other observers. In 
summarizing tlieir article, they lay stress on the deficiency of the gastric 
juice, as in no instance did they encounter acidity or volume of secre- 
tion above the average. They also inake the statement that “all 
evidence points away from the occurrence of cancer in the previously 
normal stomach, although this may occur in a very small percentage of 
cases. Cancer appears to arise almost always on the basis of an 
already existing lesion, usually a chronic gastritis, less frequently a 
peptic ulcer.” 
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Postoperative Fat Necrosis of the Breast.— King (J. Coll. Svrg. of 
Australasia, 1929, 2, 233) says that Lee and Adir laid dovm certain 
criteria for its clinical diagnosis and its occurrence in an adipose breast, 
usually in an obese person, a history of trauma, painless and stony 
hardness of the mass, togetlier with adherence to the skin without 
involvement of the deeper parts. A great deal has been said of the 
etiology of fat necrosis. Farr produced it experimentally by traumatiz- 
ing the fat tissue of pigs and also suggested that the necrosis was due 
to the cutting off of the blood supply. Otliers consider that physical 
trauma was absent in some of their cases, and suggest that the exciting 
cause is the irritation of fatty material escaped from the ducts. Cer- 
tainly fatty acid crystals and cholesterol crystals are found in sections, 
but these may arise from the fat tissue itself. There would seem, 
therefore, to be two degrees of change involving fat tissue in tlie breast: 
True traumatic fat necrosis, in which there is a history of injury, 
physical or otherwise, and in which death of fat tissue is demonstrable 
microscopicallj'^, and second, a chronic inflammatory condition asso- 
ciated with hyperplasia o'f the fat cells, the result of some irritant, but 
not associated Avith necrosis. It is, of course, problematical whether 
the term fat necrosis should be applied to such conditions. In all the 
cases of fat necrosis the pathologic clianges may be analyzed into those 
that are the direct result of injury, the actual necrosis and those in 
which there is the reaction to the presence of fatty acids and cliolesterol, 
which is secondary to the necrotic changes. This i-eaction is shown by 
the endothelial and fibroblastic proliferation, foreign body giant-cell 
formation and the accumulation of numerous small round cells. 
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Infusion Treatment of Postoperative Shock.— MacFee and Bold- 
ridge {Ann. Surg., 1930, 11, 329) state that the essential fact of shock 
is de-oxygenation of the body tissues, whatever the absolute cause of 
shock may be. De-oxygenation occurs from impairment of circulation. 
The impairment of circulation results from diminution of blood volume 
in circulation. This loss is due to stagnation of blood in the capillary 
areas and to the escape of plasma from the capillary channels. Hemor- 
rhage and dehydration are frequent factors. To rationally combat 
shock restoration of volume of blood in effective circulation is of first 
importance. Physiologic sodium chlorid solution has heretofore been 
tried as a medium to replace lost volume and has been generally dis- 
carded. By using physiologic sodium chlorid solution with or without 
glucose in amounts much larger than have been employed, the authors 
have consistently obtained gratifying results in the treatment of shock. 
The danger of producing acute cardiac dilatation or pulmonary edema 
has not been apparent in a relatively short series of cases. The authors 
practise and urge, however, constant vigilance during the administration 
of large amounts of solution. They believe that the results obtained to 
date with this method of treatment warrant continuation of its use. 


Cancer of the Prostate.— Dossot (J. Urol., 1930, 23, 217) reports 
that prostatic adenoma plays an important r6le in the pathogenesis of 
numerous cancers; in 11.6 per cent of cases it undergoes malignant 
transformation. Two types of prostatic cancer should be distinguished, 
urethroprostatic adenoid cancer, which develops from the adenomatous 
glands of the prostatic urethra and true cancer of the prostate which 
develop from the prostate itself. The latter may coexist with an 
adenoma. Cancers and adenomata are associated in 58.7 per cent of 
cases. Invasion of nearby organs and lymph glands always occurs in 
cancer of the prostate. These extensions are very early, and before 
they can be recognized clinically the cancer has extended widely past 
the limits of the glands, and has invaded the pelvic and abdominal 
lymph glands. Prostatectomy, radium therapy and radiotherapy have 
only given very mediocre results, and cases remaining cured for more 
than three years are the exception. True cases can only be obtained 
in those patients operated upon with a diagnosis of adenoma, in whom 
the histologic examination shows the existence of cancer. When cancer 
has progressed sufficiently to be recognized it has, generally speaking, 
extended Avidely. Therefore, it is prudent, at the present state of our 
knowledge, to limit our efforts to palliative therapy, passage of sounds 
and cystostomy. 


Nongonorrheal Urethritis.— Costellani {Urol, and Cuian. Rev., 34, 
147) claims that nongonorrheal luetluites are not of frequent occur- 
rence, but it would appear from the author’s observations that they are 
not so exceedingly rare or nonexistent as some authorities would seem 
inclined to believe. Nongonorrheal urethritis may be classified into 
three groups, of tramnatic origin, of protozoal and metazoal origin and 
mycetic origin. Those of the first group are exceedingly rare, and from 
a practical point of view may be omitted altogether. As regards the 
second group, several of them are doubtful, the flagellates and some of 
the other protozoa found probably not being true causative agents. 
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The uretliritcs of the third group are the most important from a practi- 
cal point of view as there is little doubt that the fungi found are in a 
certain number of cases the true causative agents. But as in the case 
of so many other mycoses, there is a primary and secondary mycotic 
urethritis. Practically all the protozoa and fungi found in nongorior- 
rheal uretlirites of the male have been found also in cases of vaginitis 
and vulvovaginitis, and it is not, therefore, very improbable that in 
certain cases and under certain circumstances these affections ma5' 
be transmitted by se.xual intercourse as the author suggested some 
years ago. • 
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Preliminary Report on a New Local Anesthetic — Percain.— Hofer 
(Klin. Wchnschr., 1929, 8, 1249), reports in detail his experiences with 
the use of a new substitute for cocain called percain in several hundred 
patients including a very wide variety of surgical conditions ranging 
from the most minor local operations up to extensive laparotomies for 
such conditions as carcinoma of the stomach, acute cholecystitis and 
the like. Throughout his entire experience the drug proved to be an 
exceptionally effective local anesthetic, its action being about twenty 
times as great as that of cocain. It induces anesthesia with exceptional 
rapidity and its action is of liigh intensity and exceptionally prolonged, 
usually the anesthesia lasting for four to twelve hours. It has the 
disadvantage of producing a moderate to fairly pronounced degree of 
local vasodilatation which, however, is readily controlled by the 
addition of epinephrin to its solutions. No definite toxic effects were 
seen in the large series of observations but animal experiments proved 
it to be considerably more toxic than cocain. Along with this increased 
toxicity and offsetting it, however, is its extraordinary de^ee of anes- 
thetic potency. For subcutaneous infiltration anesthesia it is fully effec- 
tive in 0.05 per cent solution which is similarly fully effective for infiltra- 
tion of the deeper tissues. Its solutions in physiologic saline are easily 
prepared, can be boiled repeatedly witliout damage and can be kept for 
days or weeks ivithout deterioration. For general and widespread 
infiltration in major operations from 50 to 150 cc. of such a solution are 
effective. At the time the solution is to be used 12 drops of 1 to 1000 
epinephrin solution should be added for each 100 cc. The author 
warns against its use for splanchnic infiltration anesthesia, since in one 
instance this method of employment was followed by symptoms, which 



THERAPEUTICS 


123 


might be regarded as due to intoxication. The drug itself is a synthetic, 
which differs entirely in its composition from other cocain substi- 
tutes, being the liydrochlorid of alphabutyloxycinchoninic acid die- 
thylendiamid. 

The Effect of Food and Other Substances on the Acid-base Equilib- 
rium in the Human Body.— The role of diets in the treatment of diseases 
is continuously increasing. The significance of diet in therapy is due 
not only to its caloric content but to the chemical nature of both the 
organic- and inorganic constituents. Straub {Therap. d. Gcgen., 1929, 
70, 481) discusses the possibilities of influencing the acid-base equilib- 
rium in man. The acid-base equilibrium is regulated with about 1000 
times more exactness than the ion equilibrium in tissues. In this 
regulation the kidneys, intestines and to an even greater extent the 
lungs play prominent roles. A disturbance of the normal acid-base 
balance is especially apt to occur in diseases of these organs. In case 
of renal insufficiency the acidosis is due largely to intermediary metab- 
olites. Nevertheless, the acidosis can be influenced considerably by a 
milk vegetable diet with its rich base content. A patient with Iddney 
disease can be shifted with relative ease into acidosis or alkalosis depend- 
ing on the food chosen. It is so characteristic of impaired kidney func- 
tion that the acid-base equilibrium can easily be influenced by outside 
factors, especially by food, that this condition is called “poikilopikrie.” 
In the normal individual it is exceedingly difficult to change essentially 
the reaction of tissue fluids. The sensitivity of the acid-base regulation 
varies considerably in different species of animals. The regulation is 
rather incomplete in the rabbit and guinea pig, it is better developed in 
the dog, pig and cat, and is best in man. This is an important point 
to remember and commands caution in transfering conclusions obtained 
from animals to man. Whether food can influence the composition of 
tissue fluids in normal man is still an open question. Undoubtedly 
hormones, vitamins and radiating energy have a much greater influence 
than food and minerals on the mineral contents of tissues. The salt 
content of the body cannot be influenced essentially by the administra- 
tion of sodium chlorid. Phosphoric acid, calcium and other inorganic 
compounds, whether administered orally or intravenously, leave the 
blood stream rapidly and their effect is fleeting unless they enter the 
blood stream continuously. After the administration of unbalanced 
diets the alkali reserve of the blood may show considerable change. 
Nevertheless, as a result of the compensatory influence of respiratory 
regulation, the reaction of the blood changes but little. The behavior 
of tissue fluids is unknown. A very strict diabetic diet may temporarily 
produce acidosis in normal individuals, but this effect disappears within 
a few days. In the problem of the capacity of various ions or inorganic 
compounds to change the acid-base equilibrium of the blood, the 
chemical reaction, ionization or molecular equivalent are not necessarily 
determining faetors. As a matter of fact, certain neutral salts such as 
ammonium chlorid lend tliemselves best to producing changes in the 
alkali reserve of the blood. This is due to the fact that the ammonia 
is changed into urea and only the hydrochloric acid equivalent of the 
compound remains in the body. The understanding of the influence 
of other neutral salts is more difficult. Meat, cereals, cheese, egg, 
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artichoke and legumens are acid-forming foods in the human body. 
Milk, the majority of vegetables, and bulbous plants such as potatoes 
and most fruits deliver bases in the body. It is important to remember 
that the method of preparation may change the behavior of food sub- 
stances in the body completely. The realization of this fact is of great 
practical significance in dietetics. Tlie quantitative r61e of various food 
substances in mineral metabolism so far is not kno^vn and therefore 
tables containing the acid-base equivalents of food substances can be 
used only with reservation. 


The Action of Atophan on Hepatic Excretion of Uric Acid. — Working 
under conditions of accurate control Kurti, {Klin. WcJimchr., 1929, 8, 
2239) studied the influence of atophan upon tlie elimination of irric acid 
through the bile in a group of 35 patients, among whom there were 8 
with nephritis aiid one with orthostatic albuminuria. He admin- 
istered 3 doses per day of 1 gram each of atophan by mouth to half of 
these and to the otlier half he gave ^ gram of sodium atophan intraven- 
ously just before the removal of the bile by the duodenal tube. These 
experiments show that in the majority of patients •wdthout renal disturb- 
ance both the oral and the intravenous administration of atophan 
increases the elimination of uric acid in the bile by from 30 to 50 per 
cent. In the group having renal disturbance the increase in elimination 
of uric acid is always much greater, ranging from 60 to slightly more 
than 125 per cent. The author concludes that the liver plays an 
important part in the reaction of purin metabolism and that, next to 
the kidneys, it is the most important organ for the elimination of uric 
acid. In the course of his study he also observed that tlie administra- 
tion of atophan was followed by an increase in the daily excretion of 
bile, amounting to about 120 per cent. 
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Cisterna Magna Pressure Syndrome. — Ruben and Chasnofe (Arch. 
Pediat., 1930, 47, 201) describe a syndrome which occurs in the course 
of meningitis. This consists of rapid pulse, rapid respiration, a high or a 
low temperature and occasional delirium. They feel that it is due to 
pressure on the medulla and the pons by a distended cisterna. In cases 
due to pressure on the medulla, cisternal tap produces immedia e 
improvement in the general condition. They adidse against the 
duction of serum at the first tap regardless of the character of t e 
removed fluid. In several of their cases there was no need for further 
tapping. The symptoms are usually due to pressure and not to 
tion or toxemia. If symptoms should return, a second tap should be 
performed and if the fluid withdraiTOi is turbid and if the previous exami- 
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nation reveal organisms, serum should be introduced but not in larger 
quantities than one-half of the fluid removed. This procedure is advised 
even if fluid can be obtained by lumbar puncture, if the syndrome is 
present. In these cases the cistema is apparently not in direct com- 
munication with the rest of the subarachnoid space so that lumbar 
puncture does not relieve distention of the cisterna. If this syndrome 
is allowed to remain without relief for as long as a week the outcome is 
invariably fatal. 

The Blood Platelets in Newborn Infants.— Jarcho {Arch. Pediat., 
1930, 47, 230) studied a series of 100 cases and foimd that the blood- 
platelet counts in normal newborn infants showed wide variations. In 
his series the variation w'^as from 78,740 to 500,000 with the count in the 
majority of cases between 150,000 and 250,000. As a rule the platelet 
count is lower in newborn infants and dining the first few days of life 
than in older children and adults. Relatively low platelet counts in 
newborn infants are not associated with prolonged coagulation or bleed- 
ing time except at the level of 60,000 at which point hemorrhagic symp- 
toms may develop. There did not seem to be any definite correlation 
between the red-cell count and the platelet count. Not only may the 
total number of platelets be important but there may be qualitative 
changes in the platelets themselves. 


Comparative Value of Viosterol and Cod-liver Oil as Prophylactic 
Antirachitic Agents. — DeSanctis and Craig (J. Am. Med. Assn., 
1930, 94, 1285) found that cod-liver oil in a dosage of three teaspoonsful 
daily prevented rickets in 97 of 100 cases studied. Viosterol given 
in a dosage of 10 drops daily prevented rickets in 77 per cent of 123 
cases studied. Of the patients in this series 23 per cent developed clini- 
cal signs of rickets. Many writers have reported in large series that 
infants receiving no antirachitic agent at all developed signs of clinical 
rickets in about 25 per cent of cases. From this it would seem that 
viosterol given in dosages recommended by its various manufacturers 
is less effective in the prevention of rickets than is cod-liver oil. In the 
cases reported in this study the infants on viosterol received about twice 
as many rat units of vitamin D as those on cod-liver oil. From this it 
would seem that either the present recommended prophylactic dose 
of viosterol is too small to prevent rickets or that rickets is not due 
entirely to a deficiency of vitamin D. Of these two inferences, the latter 
seems more probable. 


Asthma in Children.— Peshkin {Am. J. Dis. Child., 1930, 39, 774) 
found in a series of 425 cases of asthma that the asthma remained severe, 
persistent and of long duration in spite of intensive modern treatment 
in 41 children ranging in age from turn to fourteen years or approxi- 
mately 10 per cent of the series. Tn^enty^five children, 22 of whom 
were sensitive and 3 of whom were nonsensitive to protein were treated 
by a change of environment. In spite of the fact that the inhalant and 
dietetic restrictions were kept less rigid than at home, 23 or 92 per cent 
were markedly improved or entirely relieved of asthma. Seventeen of 
these 25 children were returned to their homes for periods varying from 
six months to five years or an average of two years per patient. Thirteen 

VOL. ISO, NO. 1. — JOLT, 1930 o 
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of tJiese 17 diildren or 76 per cent are now greatly improved or entirely 
relie\'ed from asthrna. In some of tliese children appropriate treatment 
after change of environment was successful whereas it had failed before. 
Sixteen of the 41 children were not treated by a change of environment 
because of the lack of facilities and other reasons and have been used 
for comparison as a control. ^ They all have continued to suffer from 
clironic asthma. Allergy of itself cannot be explained entirely on the 
basis of protein sensitization because the sensitizing substances in 
themselves are merely excitants and not the basic cause of the symp- 
toms. A patient in tlie state of physiochemical equilibrium will enjoy 
freedom from symptoms in spite of exposure to exciting substances. 
If any factor overthrows this governing mechanism symptoms will 
appear. Such factors may be either specific or nonspecific or both. 
It is emphasized that an appreciation of this fact will aid in establishing 
a clearer conception of asthma and will lay the foundation of a more 
intelligent management of tliis disease in childhood. When the physio- 
chemical imbalance has been greatly disturbed the various specific 
and nonspecific factors always induce asthma even though the patient 
is receiving appropriate treatment at the time. In these cases there is 
little that can be done to give relief until Nature itself restores the physio- 
chemical equilibrium. It has been found that a change of environment 
preferably a home prepared to accommodate allergic patients, was of 
definite value in partially or completely restoring tlie physiochemical 
balance. Until newer methods of treatment are advanced with which 
to successfully control or free this group of children from asthma the 
establishment of homes where a child witli chronic refractory asthma 
can be kept for at least six months is a very urgent humane and economic 
necessity as well as a therapeutic measure of definite value. 

Submucous Fibrosis of the Bladder Outlet in Infancy and Childhood. 
— Campbell (J. Am. Med. Assn., 1930, 94, 1373) states that this condi- 
tion is not an uncommon condition but its recognition in the past has 
been extremely rare. They found that girls were less likely to have this 
condition than boys. Pathologically the lesion is a submucous sclerosis 
of the vesical orifice. The internal sphincteric mechanism may be par- 
tially but is never involved completely in the scar. Sphincteric function 
is interfered with gmng rise to urinary obstruction associated with 
incomplete or difficult bladder emptymg. The pathology of the minary 
tract are those of infra vesical obstruction and may result in renal inju^. 
Symptomatically the lesion is evidenced by minary frequency and diffi- 
culty, dysuria or dribbling 'as well as by various degrees of chronic 
bladder retention. Systemic symptoms when present are manifestations 
of uremia and are referable both to the gastrointestinal tract and the 
central nervous system. Infection usually is present and is the i^use 
of a low-grade fever. The history and cystography suggest the diag- 
nosis and cystoscopy confirms it. The treatment is surgical and con- 
sists of removal of the fibrotic mass. It is necessary to observe the 
same pre-operative preparation and postoperative care as for prostate(> 
tomy. Under proper conditions a satisfactory surgical outcome should 
be expected. The recognition and treatment of this condition early 
may prevent serious and fatal renal disease in later years. 
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Bismuth Arsphenamin Sulphonat (Bismarsen) in the Treatment of 
Syphilis and Other Spirochete Infections. — Kolmer {Arch. Dermai. and 
Sypliilol., 1930 21, 394). Bismarsen, representing a combination of 
two such well-known spirocheticidal agents as arsphenamin and bismuth 
(arsenic 12 to 15 per cent, bismuth, 23 to 25 per cent) is a distinct 
advance in the chemotherapy of syphilis. Kolmer reviews the work of 
Stokes and Chambers, O’Leary and Tobias and details his results in 
the experimental and clinical evaluation of Bismarsen, The feature of 
intramuscular administration is not only of frequent technical advan- 
tage but is of importance where slower absorption and slower elimina- 
tion are necessary. Representing combination therapy as it does, it 
possesses the summation and synergistic effects of both drugs. Bis- 
marsen is water soluble, rapidly diffused from the site of injection as 
shown by roentgenograms, and is of low toxicity in the ordinary dose 
of 0.2 gm. In the experimental animal, only after prolonged adminis- 
tration of Bismarsen in doses of 0.003 gm. per kg., occasional histo- 
logic changes were noted in the kidney. It is tolerated intravenously 
in the experimental animal about ten times less than that of the intra- 
muscular route, comparable to mercurochrome and flumerin. The 
intravenous route is not advisable clinically, although in vitro Bismarsen 
produces neither hemolysis nor agglutination. The local reaction is 
usually more than bismuth in oil and usually less than of mercury 
salicylate or sulpharsphenamin. The use of butyn-water as a solvent 
has reduced the incidence of immediate discomfort but has not pre- 
vented the occurrence of a possible later local reaction. The occurrence 
of constitutional reactions has been low in the author’s experience 
(800 injections), but has included hepatitis with jaundice, pruritus, 
tingling of fingers and toes and the “nitritoid” reaction. No hemor- 
rhagic encephalitis or purpura with aplastic anemia has been observed, 
and no severe gastrointestinal reactions, gingivitis or stomatitis occurred. 
Albumimuia with casts was rare. Bismarsen possesses trypanocidal 
effects on the rat to a well-marked degree. Its spirocheticidal properties 
in rabbit syphilis may be expressed by a comparison of its Tninimum 
single curative dose intravenously to that of arsphenamin, that is, 
0.015 gm. per kg. as compared to 0.014 gm. per kg. Intramuscularly 
in the rabbit it produces a slower disappearance of spirochetes and 
healing of the testicular lesions than arsphenamin intravenously, but 
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it is equal or superior to bismuth or sulpharsphenamin intramuscularly. 
In human syphilis the average time for disappearance of spirochetes 
from the initial lesion was found to be seventy hours. (Stokes and 
Chambers found twenty-nine hours, O’Leary seventy-five hours.) The 
solution of Bismarsen in butyn-water possesses marked bactericidal 
properties or Staphylococcus aureus and hemolytic and nonhemolytic 
streptococci. Clinically, Kolmer used Bismarsen in 4 cases of sero- 
negative primary syphilis. His plan included the administration of 
Bismarsen every five to seven days for a course of 10 injections. After 
four courses and following observation of from eleven montlis to tlu’ee 
and a half years there have been no serologic or clinical relapses or spinal 
fluid changes. Similar results occurred in 7 cases of secondary sjq)hilis 
Kolmer concludes, however, that Bismarsen, because of its slower 
action, is less superior to arsphenamin in acute early syphilis. In latent 
or clrronic syphilis, Bismarsen appears to its greatest advantage as 
(1) an intramuscular preparation of slower absorption it tends to elim- 
inate the occurrence of a possible disastrous Jarisch-Herxheimer reac- 
tion; (2) a safer agent in testing a patient’s tolerance to arsenic either 
after a long rest period or a previous constitutional reaction; (3) yielding 
good tonic effects so important in chronic syphilis, particularly tabes 
dorsalis; (4) representative of an ideal combination therapy for Wasser- 
mann-fast cases. It has not caused the rapid healing of late external 
lesions, but has afforded gradual relief from lightning pains and the 
headaches of sypliilitic meningitis. Bismarsen was found successful 
in congenital syphilis, particularly for its good effect on interstitial 
keratitis and general tonic effects. It has not succeeded generally in 
completely reversing the Wassermann in tliese cases. Its technical 
advantages in young children are obvious. Finally, tlie author found 
the intramuscular use of Bismarsen valuable in 2 cases of pulmonary 
spirochetosis and in 6 cases of Vincent's angina. 
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Roentgen Treatment of Uterine Fibroids.— According to Wood (./• 
Am. Med. Assn., 1930, 94, 601) a large number of patients with uterine 
fibroids are still being operated upon who could obtain relief from tlieir 
sjunptoms by a method which is less dangerous to life, simpler of applica 
tionIand,Hn properly selected patients, just as^ effective as surgi^ 
removal with practically no mortality. His opinion is based upon - 
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cases of his owb which have been carefully observed. In balancing 
the results of the two types of treatment it is apparent that the advan- 
tages of surgery are the certainty of removal of the tumor, the possi- 
bility of avoiding sterilization in young women and the possibility of 
handling other pathologic conditions at the same time. Against sur- 
gery may be placed the mortality, even though low; the fact that the 
patient is unfit for work for at least a month, the necessary expense 
incident to such treatment and the disadvantages of an abdominal 
scar with the occasional keloid hypertrophy or ventral hernia. On tlie 
side of irradiation, radium being considered first, the advantages are 
that most fibroids vdll shrink considerably or even disappear with a 
single treatment of 1500 mg. hours. Menstruation may reappear after 
a short period of amenorrhea, in which case the patient may later 
become pregnant. The disadvantages of radium are that it necessitates 
hospitalization, the mucous membrane in contact with the radium is 
apt to become atropluc later or an actual constriction of the cervix 
with pyometra may follow, while the postirradiation sickness may be 
just as serious as that following surgical removal. The expense of 
radium is also considerable. The advantages of Roentgen treatment 
are that the patient is ambulant; the treatments are infrequent, being 
one or two weeks apart; they are short, being not over twenty minutes 
each; the patient as a rule does not suffer from any postirradiation 
symptoms; the radiation action is chiefly on the ovaries, and there is 
no caustic effect on the endometrium. As is well known, patients 
between twenty-five and forty years of age as a rule require slightly 
heavier dosage than those older than forty years. The reduction of a 
fibroid in a young woman by Roentgen irradiation without the produc- 
tion of permanent amenorrhea is a difficult matter and myomectomy 
is preferable in such instances. With modern feminine costumes, the 
radiation can be given without the patients having to undress which is a 
great saving of time for patient and operator. After the second or 
third dose the skin over the abdomen and back is examined to see that 
there is no reddening; otherwise it is entirely unnecessary to strip such 
patients. The patient is rarely detained more than twenty-five minutes, 
an important factor for those whose business or household duties make 
it imperative to conserve time. (A pre-irradiation curettage and his- 
tologic examination of the curettings should be invariably performed 
when employing either radium or Roentgen ray, in order to exclude the 
possibility of pregnancy or fundal carcinoma — C. C. Norris.) Neurotic 
patients should be told that the menstruation subsequent to the first 
treatments may be accentuated. It is always necessary to warn the 
patient about not getting sunburned or having ultraviolet ray treatment, 
as no matter where this sunburn is, the family physician not infre- 
quently considers it an irradiation burn and so informs the patient. 
Such information greatly increases the difficulty of handling the patient 
and may result in threats of lawsuits or other annoyances to the radi- 
ologist, especially among the more ignorant type of patient. A study of 
Wood’s records shows tliat in about 90 per cent of the private patients 
without complications receiving a complete series, of treatments, a 
satisfactory clinical cure was obtained. In more than half of these 
there are records that there is no e-vidence of fibroma being present, 
while in the others the tumor ha.s almost disappeared. In the dispen- 
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sary type of patient the results are even better because all these women 
desire is to be relieved of the bleeding or extreme pressure symptoms 
so that there are clinically fewer failures in this group than in the more 
highly sensitive type. 


Endometrial Cysts of the Ovary. — In this country there is so much 
enthusiasm over Sampson’s theory of endometrial ovarian cysts that 
it is possible that the pendulum has swung a bit too far in calling 
certain cysts “endometrial,” when in truth they are of a different 
etiology. Concerning this point a mild protest has been presented by 
King (Siirff., Gyncc. and OhsL, 1930, 50, 1) of Melbourne, Australia. 
He states that endometrial cysts of the ovary and tarry luteal cysts 
possess many features in common and are indistinguishable macro- 
scopically. Microscopically, the diagnosis requires careful study because 
the epithelium in both cases may be similar, the subjacent stroma in the 
luteal cyst may closely resemble that of endometrial glands, gland 
spaces may be seen in botli, pseudoxanthomatous cells occur in both 
and the characteristic structure of the luteal cyst may not be apparent 
in all parts of the wall. Their similarity extends to their physiology and 
complications. Tarry luteal cysts sometimes rupture into the peri- 
toneal cavity, thus producing secondary blood cysts and a severe 
inflammatory reaction similar to that produced by endometrial cysts. 
His experience suggests that the endometrial diagnosis has been made 
too frequently and on insuflicient evidence or erroneous interpretation. 
The frequency with which he is able to demonstrate a luteal nature for 
cysts of this kind suggests that many of those recorded are possibly 
luteal in origin. 
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Gas Bubbles in the Anterior Chamber— A New Differential Diag- 
nostic Sign of Metastatic Bacillus CoU Enophthalmitis in Diabetes. 
— There are in the literature a few cases in which a metastatic Bacillus 
coli infection has occurred in the eye. In only one of these, however, 
was this complicated with diabetes. None showed gas formation. 
Reis {Klin. Monatsbl.f. Augenh., 1929, 83, 784) reports a casein which 
a diabetic had a severe renal infection with Bacillus coli. Five days 
before death the left eye was sightless, there was pain and iridocyclitis 
with occlusion of the pupil. The following day there was an hypopyon. 
The day after Reis saw the patient for the second time; the condition 
of the eye then raised the suspicion of a metastetic panophthalmitis. 
The pupil did not dilate with atropin, the anterior chamber was very 
shallow. Betiveen the iris and tlie cornea a feiv discrete gas bubbles 
could be plainly seen. The eyeball was not injured, nothing had^ been 
removed from the anterior chamber nor had there been any other inter- 
vention. Unfortunately it was impossible to do a bacteriological 
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examination after death. Three cases of gas-forming panophthalmitis 
are reported in the literature. In all three, however, there had been an 
injury to the eye. The finding of gas, which has not hitherto been 
observed in metastatic coli enophthalmia would indicate that the infec- 
tious agent was the same as that in the renal disease — Bacillus coli. 
The bacillus found favorable conditions in the eye, a nutrient medium 
containing sugar due to the presence of diabetes, and these conditions 
rnust have led to the development of gas, to the formation of. gas 
bubbles. The finding of gas bubbles in the anterior chamber could 
thus be advanced in differential diagnosis of metastatic panophthalmus 
— the positive proof of gas bubbles should warrant the diagnosis of 
metastatic coli infection. This attempt at explanation is all the more 
probable since it has been shown that the vitreous is a good medium for 
Bacillus coli. 


The Blood-sugar Content of Cataract Patients.— Because of the fre- 
quent relation between the endocrine glands and cataract, for example, 
diabetic cataract, the question has been raised whether senile changes 
in the pancreas causing an increase in the blood-sugar level may not 
play a role in the development of senile cataract, even though diabetes 
is not present clinically. Attempts to substantiate this by blood-sugar 
determinations on cataract patients have been reported in the American 
and the Russian literature with very contradictory results. Mehlhose 
{Klin. Monatsbl. f. Augenh., 1929, 83, 97) checked these results on 50 
hospitalized patients with senile cataract, chosen with only one require- 
ment — that the urine be sugar-free. The blood-sugar level was found 
to be above the upper limit of normal in only 3 patients (6 per cent). 
The sugar tolerance was tested in 10 patients and found to be normal. 
While the number of patients examined was small, Mehlhose believes 
that an increase in the blood-sugar level in nondiabetic patients with 
senile cataract is relatively rare and that the tolerance for grape sugar 
appears to be normal. At least an increase in blood-sugar level and a 
lowered sugar tolerance can scarcely be an important etiologic factor 
in gray senile cataract. Therefore an antidiabetic diet would scarcely 
halt its development. 


OTO-RHINO-LARYNGOLOGY 


UNDER THE CHARGE OF 

deWAYNE G. RICHEY, B.S., M.D., 

MERCY HOSPITAU, PITTSBURGH, PA. 


The Function of the Muscular Attachments of the Tonsil.— The 
effect upon the tonsil, particularly with reference to the role that the 
muscular attachments play in its function, apparently is little under- 
stood. Following a detailed description of the structural, muscular 
and neural anatomy of the tonsil, Trotter {Ann. Otol., Rliinol. and 
Laryngol., 1929, 38, 825) presents the results of certain ex-periments 
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designed to ascertain tlie degree of intisciilar ])ressurc exerted on the 
tonsil during the act of deglutition, gagging, and retching. It was 
observed that stimulation of the nerve endings in the mucosa of the 
fauces, pharyn.x, and tonsil causes a reflex action which affects the peri- 
tonsillar muscles. By the conjoined and simultaneous contraction of 
the muscles at the upper pole, the palatoglossus and palatopharyngeus 
muscles, and the tonsillopharyngcus muscle,^ as w'ell by the traction of 
the plica semilunaris, a series of mechanical displacements and eversion 
of the organ occurs, producing an expelling action or disgorgement of the 
tonsillar pouches and crypts. By this method the tonsillar erj^pts are 
freed of foreign material. 


The BdrSny Symptom Complex. — In calling attention to certain out- 
standing characteristics of the Bardny syndrome — such as bilaterality 
of involvement, absence of labyrinthine response to caloric stimulation, 
abnormalities of past pointing at the shoulder but not at the wrist, and 
pyre.xia, Ratner {Zcniralhl. f. Hals-, Nasen-, ?/. Ohrcnli., 1929, 14, 2G3) 
cites the case of a twenty-one-year-old female suffering from bilateral 
tinnitus, auditory hj'pcresthesia and postauricular pain in whom there 
w'ere bilateral mastoidal tenderness, altered caloric reactions, spontane- 
ous past pointing and a continued pyre.xic state. The author localizes 
the lesion to the cerebellopontine angle with involvement of N. V and N. 
VIII. 


A Research on Blood Groups and Otosclerosis.— Jannuzzi {Arch. 
Hal. di otol., 1929, 40, 499) determined the blood groupings of all the 
available members of five families, in each of w'hich several persons— 
deaf from otosclerosis — occurred. It wms ascertained that all the deaf 
members of a given family belonged to the same blood group. In one 
family all were in Group II; in another, all wmre in Group IV, and in the 
remaining three, all were in Group III. The author interprets his results 
as confirming the idea of an hereditary tendency in otosclerosis rather 
than as suggesting a possible connection with any particular blood 
group. 

Concerning the Indications for Opening the Mastoid Process in 
Cases of Acute Suppurative Otitis Media, with Especial Reference to 
the Question of Early Operation. — From his e.xperiences in 784 cases, 
Hatmann {Munchen. vied. Wchnschr., 1929, 76, 947) has concluded: (1) 
That surgical intervention within the first fortnight is rarelj’’ necessarjL 
(2) that the indications wdiich have been promulgated by the sponsors 
of mastoidectomy early in the course of otitis media do not always 
warrant operations, and (3) that whereas early surgical interference o 
the mastoid process is not often a dangerous procedure, per se, by tne 
same token it carries with it no guaranteed protection against subse- 
quent complications. Inasmuch as the clinical application of his yievs 
has yielded cures in over 98 per cent of his cases, the author feels 1" 
fled in pursuing his policy against premature mastoidal opm’ations un i 
such time as convincingly better results can be proven by adequa e 
clinical materials. 

1 Fowler and Todd: Vide Retrospect: The Muscular Attachments of the Tonsil, 

Am. J. Med. Sci., 1928, 176, 748. 



KADIOLOGY 


133 


Reteospectoe’s Note. — The retrospector is entirely in accord with 
this policy, advocating the conservative management of these cases and 
abstention from often unnecessary operations not only in practically 
all cases of acute suppurative otitis media but also in a large percentage 
of those presenting evidences of mastoidal involvement. While admit- 
ting the remote possibility of the exploited “sin of omission,” he has 
yet to regret, in a single instance, having chosen not to subject a patient 
to mastoidectomy until the clinical, hematologic and roentgenologic 
findings indicated, incontrovertibly, its necessity and expediency. 

Some Remarks on Deafness of Focal Infective Origin.— Mackenzie 
(Zentralbl. f. Hals^, Nasen-, u. OhrenJi., 1929, 14, 262) attributes to 
focal infection more cases of progressive deafness than all other causes 
combined and eight times more instances of nerve deafness than syphilis. 
As frequently indicative of an infective focus is an unilateral labyrinthine 
involvement — often with vestibular manifestations, particularly vertigo. 
The inflammatory lesion may result either from the bacteria per se 
or their toxins and may be borne to the inner ear via blood stream or 
lymphatics. The importance of an exhaustive search for all possible 
foci of infection is emphasized — as is the necessity of their removal. It 
is pointed out that, in the last analysis, improvement of audition and 
disappearance of dizziness should follow the eradication of all demon- 
strable infective foci — if they are the sole etiologic factors. 
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Intravenous Urography by Means of Uroselectan.— In 1923 Osborne, 
Sutherland, Scholl, and Rowntree were the first to attempt the visualiza- 
tion of the urinary tract by intravenous injection of a 10 per cent solution 
of sodium iodid. Similar experiments were made subsequentlj’- by 
Rosenstein, von Lichtenberg and others. Later a synthetic compound, 
selectan neutral, was developed by Bing and Roth and tried by von 
Lichtenberg in his urologic ser-\dce. This proving to be more or less 
toxic, Bing and Roth modified the original compound and finally 
obtained uroselectan, which has been employed by von Lichtenberg 
with a marked degree of success. Recently Swick (Aju. J. Snrg., 1930, 
8, 40.5) has tried uroselectan ndth equally good results. Uroselectan 
is nontoxic, very soluble in water, neutral in reaction, and under normal 
conditions excreted as such through tlie genitourinary tract of 80 or 90 
per cent within eight hours. For an adult dose, 33 to 40 gm. is dissolved 
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in doubly distilled AA'ater to a volume of 100 cc. filtered and sterilized 
in a water bath or autoclave. Injection is made with a syringe in tAvo 
stages, five minutes apart. The first examination with the Roentgen 
ray is made fifteen minutes after injection, a second twenty or thirty 
minutes later, and a third also at the latter interval. Films are also 
exposed at tAvo-to four-hour interA^als afterAA'ard as necessary. During 
injection patients experience thirst and a sense of generalized warmth. 
Transient nausea or Ammiting may occur. It appears, hoAA-eA'er, that 
uroselectan is AA'ell-toleratcd for intraAmnous pyelography and yields 
practical results. It has a field of application AvhercA'er ureteral cathe- 
terization is dangerous or impossible, or Avhere mechanical or infectious 
factors prohibit instrumentation. In the presence of bleeding, in cases 
of implanted ureters, and in children, the clinical advantage of the 
method is obAuous. Some excellent pyclograms'are shoAvn in the illus- 
trations accompanying SAvick’s article. Discussing SAAUck’s paper. 
Beer considered it eAudent that AAuth uroselectan in the future the general 
practitioner AAuth the aid of the radiologist AA'ill be able to make periodic 
health controls of liis patients AA'hich Avdll be accurate AA'itliout relaying 
on urinalyses and palpation. In this AA'ay, lesions of a surgical character 
in kidneys, ureter and bladders will be spotted at a much earlier period 
than at present Avhen many patients and physicians still dread cysto- 
scopic pyelography. Excellent shadoAvs are obtained in hydronephrosis, 
in ureteral stone, kidney stone and other mildly obstructiAm conditions 
AA'ith fair renal function. Hyman also discussed SAAUck’s paper and 
stated that the kidney shadoAv is more intense than in the ordmary 
pyelogi'am, altliough in general the pelvis and ureter are not as dis- 
tinctly outlined as they are AAuth retrograde pyelography. With 
obstruction of the ureter or pelVis the intravenous pyelogram is more 
intense than in nonobstructive conditions. 


Intranasal Ultraviolet Irradiation in Nasal Accessory Sinus Diseases. 
— Reaves {Arch. Phys. Therap., Roentgen Ray and Rad,, 1929, 10, 4S8) 
has found that ultraAuolet rays applied intranasally will abort common 
colds if used during the first tu^elve or tAventy-four hours after the 
onset, and that they are of A’^alue in acute sinus infection and mild cases 
of ethmoid sinusitis in particular. In the more adA’^anced types of 
chronic sinusitis it is his custom to operate and folloAV up AAuth irradia- 
tion after three or four days. In atrophic rhinitis the intranasal 
application of ultraviolet rays helps to clear up the scabs and odor by 
improving the condition of the mucosa. Applications require from one 
to one and a half minutes, gradually increasing to tliree minutes, and 
are made daily if necessary. 


Electrocoagulation of Tonsils. — Although not condemning tonsillect- 
omy, Doane (Arch. Phys. Therap., Roentgen Ray and Rad., 1929, 10, 
495) prefers electrocoagulation on account of its comparatiAm safety 
and because many patients who need tonsillectomy will not submit to 
a cutting operation. Electrocoagulation metliods, he considers, avert 
danger from hemorrhage or mutilation. Age is no contraindication. 
Special instruction in the procedure is necessary. Among the various 
methods, the author has a preference for the bipolar high-frequenc}'' 
current. 



RADIOLOGY 


135 


Koentgenologic Studies of the Mastoid in Infants. — After the age of 
six months a cavity having tlie shape of the mastoid can be demon- 
strated below the tegmen tympani and behind the external auditory 
meatus in good roentgenograms, according to Martin (Am. J. Rocnt. 
and Rad. Therap., 1929, 22, 431). This cavity varies markedly in 
size and may measure f inch in diameter and show definite cell structure 
by nine months, although such excessive development is unusual. 
Diploetic mastoids are probably diploetic from the start, whereas cellu- 
lar mastoids begin as large single cavities, which slowly increase in 
size and usually begin to show cellular structure at nine to sixteen 
months. The presence of pathologic conditions of the mastoid can 
usually be detected in good roentgenograms after the age of six months, 
though double infections often make interpretation difficult. 


Zinc Ionization in the Treatment of Intumescent Rhinitis. — The 
broad indication for intranasal ionization is intumescent or early hyper- 
trophic rhinitis, according to Gale (Arch. Phys. Therap., Roent. Ray 
and Rad., 1929, 10, 486) and his results have been favorable. The 
method consists of packing the side of the nose to be treated with long, 
narrow strips of gauze saturated in a weak zinc solution. This solution 
is made of 1 per cent, or less, of zinc sulphate and distilled water to 
which a very small amount of glycerin has been added. After the 
packing, a zinc or copper wire is inserted into it and connected with 
the positive terminal of a galvanic apparatus or battery cells. The 
indifferent electrode, which is made of a moist pad, is applied to the 
forearm or other body surface, and connected to the negative terminal. 
The current is now turned on. From 3 to 10 ma. of current are toler- 
ated comfortably by the average patient. The treatment consumes 
about fifteen to twenty minutes. The patient will complain of a 
metallic taste and temporary salivation, but no other disagreeable 
symptoms. After the packing is removed, a white coating may be 
observed on the turbinates and septal membranes. After twenty-four 
hours the membranes present a grayish appearance and a day or so later 
a definite shrinkage is observed. The turbinates lose their bogginess 
and approach a normal tendency. All untoward symptoms disappear 
in three days. Improved ventilation and drainage are the direct result. 
Only occasionally is it necessary to repeat the treatment. If a second 
treatment is necessary it should not be given in less than ten days to 
two weeks. 


Nontraumatic Diaphragmatic Hernia.— Seven cases of diaphragmatic 
hernia are reported briefly by Elwaed and Otell (Am. J. Roent. and 
Rad. Therap., 1929, 22, 535). In every case save one a portion of the 
stomach had herniated through the esophageal hiatus, and the condition 
was demonstrable with the Roentgen ray. The hiatus is practically a 
slit in the muscular portion of the diaphragm, which happens to be the 
most easily distensible portion of the structure. The history of these 
cases not infrequently shows a more or less protracted period of transient 
increases of intraabdominal pressure, sudi as would result from the 
violent coughing in pertussis or chronic bronchitis, straining at stool. 
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or tlie second stage of labor, and one can understand wliy lierniation 
in this area should occur. Clmically, the jjicturc ])rescnts a right upper 
quadrant syndrome, simulating cholecystitis, or gasti-ic or duodenal 
ulcer. The most constant symptoms are pain in the epigastrium, regur- 
gitation and abdominal distress on assuming a recumbent position. 
The diagnosis can be made with certainty only by means of the Roent- 
gen ray, carefully studying the lower esophagus with tlie patient in 
various positions. Distinction must be made from cardioesophageal 
relaxation, diverticulum of the lower end of the esophagus, diverticulum 
of the stomach, cardiospasm, hour-glass stomach, cancer, perforation 
of the esophagus and congenitally short esophagus. 
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The Cerebral Circulation.— Wolff {Arch. Neurol, and Psychiat., 
1929, 22, 686) reports on the action of acetylcholine, the extract of the 
posterior lobe of the pituitary gland, and amyl nitrite on the cerebral 
circulation, in three separate articles. The method consists of observa- 
tion by means of a microscope, tlnrough a window in a trephine opening 
in the skull. With acetylcholine injected intravenously he found dilata- 
tion of cerebral arteries, veins and minute vessels with usually a rise in 
cerebrospinal fluid pressure and a fall in systemic arterial pressure, and 
is able to show that the chemical content of the blood has more effect in 
regulating the diameter of cerebral bloodvessels than its hydrostatic 
pressure. Extract of the posterior lobe of the pituitary gland caused 
constriction of pial arteries, arterioles and minute vessels, again showing 
the effect of the chemical content of the blood. With amyl nitrite he 
found a dilatation of cerebral vessels with a fall in systolic arterial pres- 
sure and rise in cerebrospinal fluid pressure. The experiments were 
conducted on cats. 


Malaria as a Therapeutic Agent for Paresis. — de Asis {Arch. Neurol, 
and Psychiat, 1929, 22, 752) reports on 101 cases treated in the Wor- 
cester State Hospital with benign tertian malaria. He finds no apparent 
relationship between the clinical results of treatment and the number of 
paroxysms and his only criterion for deciding how many chills a patient 
may have is his general condition, except that not more than 18 par- 
oxysms are allowed in a given case. He terminates the malaria by 
quinine administered by mouth and cautions against its intravenous 
use. Complications during the treatment were herpes labialis, jaundice 
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cachexia and anemia, 2 cases of ruptured spleen and one of cerebral 
hemorrhage and edema. Serologically he finds few changes in either 
the blood or spinal fluid. Clinical results were as follows: Markedly 
improved, 32.6 per cent; improved but imfit for visit home, 15.S per 
cent; unimproved, 31.6 per cent; aggravated, 0.9 per cent; relapsed, 
2.9 per cent; died directly or indirectly from malaria, 7.9 per cent; died 
from other causes, 7.9 per cent. He believes that the therapy should be 
administered in every case in which the physical condition does not 
contraindicate its administration. 


Schizophrenia and Psychotherapy. — Brill {Am. J. Psychiat., 1929, 9, 
519) believes that only those acute schizophrenics who cannot be kept 
at home should be sent to sanitariums and they should only stay there 
until the acute process subsides. He calls attention to the hopeless 
prognosis formerly held in reference to schizophrenia and Professor 
Freud’s early suggestions that cases of dementia precox should not be 
psychoanalyzed. He presents a group of cases which made excellent 
adjustment when treated ndthout hospitalization and were successfully 
carried through to a conclusion of their illness with good insight and good 
adjustment. He believes that since the essence of the schizophrenic 
psychosis is a withdrawal from the world of reality that hospi- 
talization in cases where it is not absolutely necessary, tends to favor 
the withdrawal and to fix the individual into an institutionalized adjust- 
ment from which it is very difficult to release him. “As disagreeable 
as this may sound to you, it is none the less true that practically all the 
hospitals and sanitariums for mental diseases seem to be especially 
arranged to bring about this very sad result.” In those cases where 
hospitalization is necessary the patient should be discharged from the 
hospital as soon as possible, but all of these patients must be followed 
over a very long period of time in order to prevent recurrences of the 
condition and to insure a continuation of the adjustment reached. 
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Sensitization to Saprophytic Fungi.— Comparatively little has been 
written on the sensitization of human beings by the spores of common 
saprophytic fungi. The spores of a great variety of these fungi are 
practically imiversally distributed in the air. A patient with asthma 
and eczema, studied by Hopkins, Kesten and Benham {Proc. Soc. 
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Ezper. Biol, and Med., 1930, 27, 342) was found to be sensitive to a 
species of Altenaria by skin and inhalation tests, as well as to a common 
saprophj^te Aspergillus nidulans isolated from an eczematous lesion of 
the leg, and to other fungi obtained from house dust. The authors 
had some difficulty in interpreting certain of their results because of 
the knovm sensibility of eczematous skin to nonspecific irritation. 


Intestinal Bacterial Flora and Microbic Permeability in Eelation to 
Nutritional and Meteorologic Changes.— Disturbances in the equi- 
librium between parasites and the host must be more fully recognized 
if we are to understand the importance of the varying factors in certain 
diseases. Arnold {J. Hygiene, 1929, 29, 82) has studied among such 
factors, the influence of sudden changes in the acid-base equilibrium in 
inhibiting the destruction of bacteria by the intestinal mucosa, and in 
permitting the penetration of bacteria into the thoracic duct. Climatic 
changes have been shovm to affect the susceptibility to infection, and 
nutritional factors must be considered as inseparable from those of 
climate. The beneficial effect of a changing nutritional and meteoro- 
logic environment on the tonus of the physiologic sj^stems is emphasized, 
but it is also indicated that these alternations in environment must not 
e.xceed the power of the organism to adapt itself to these changes. The 
bearing of these principles on the incidence of seasonal outbreaks of 
various intestinal diseases is discussed and much experimental evidence 
is presented in demonstration of his thesis. 


Immunization of Chickens Against Fowlpox.— A variety of methods 
have been used in the preparation of materials for vaccination against 
fowlpox. Kligler {Brit J. Ezper. Path., 1930, 11, 10) treated the 
infectious materials obtained from the skin lesions by heat, formalin and 
phenol. The crusts from the skin contain active \drus in large quanti- 
ties, and lend themselves for the production of a vaccine. The author 
found that fowlpox virus heated to 56° C. for one hour, or treated with 
0.5 per cent formalin solution for four days no longer infects susceptible 
chickens, and fails to produce immimity. Phenolized vaccine (0.25 per 
cent) contains active virus from three to seven weeks after preparation 
and though this will no longer induce active lesions, it will produce 
immunity. The failure of heated phenolized vaccine to produce 
immunity while the same material unlieated will protect, indicates 
that the immunity was induced by a li\dng virus. 

Mixed Tumors of the Palate. — The term mixed tumor is applied to 
histologic complex neoplasm in which a variety of tissue elements 
constitute a part of the progressive growth. These tumors arise, not 
uncommonly, about the face and mouth, being most frequently observed 
in the parotid gland. D’Adnot {Am. J. Path., 1930, 6, 137) reports 
two cases of mixed tumor of the palate in women aged twenty-five and 
forty-three years respectively. The tumors were similar in type both 
being encapsulated masses, made up of glandular tissue embedded in a 
myxomatous cartilaginous stroma. Attempts at epithelial keratiniza- 
tion were observed in one of them. These tumors, in this location, are 
not common, there being less than one hundred in the literature. For 
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the most part, mixed tumors possess only a local malignancy, and will 
recur if not completely removed. There is no agreement, up to the 
present time, as to the origin of the individual elements composing 
the mixed tumor. The author leans to the theory of embryonal 
enclavement. 


HYGIENE AND PUBLIC HEALTH 


UNDER THE CHARGE OF 

MILTON J. ROSENAU, M.D., 

PROFESSOR OF PREVENTIVE MEDICINE AND HYGIENE, HARVARD MEDICAL SCHOOL, 

BOSTON, MASSACHUSETTS, 

AND 

GEORGE W. McCOY, M.D., 

DIRECTOR OP HYGIENIC LABORATORY, UNITED STATES PUBLIC HEALTH SERVICE, 

WASHINGTON, D. C. 


Postvaccinal Encephalitis. — Ahmstrong {Pub. Health Rep., 1929, 44, 
2041) notes that nervous manifestations have long been known to 
follow such acute infections as smallpox, chickenpox, measles, mumps, 
etc. Postvaccinal encephalitis belongs to this group. The Mstory of 
the complication is reviewed, several hundred cases having occurred in 
Europe. The onset is usually sudden and occurs from the tenth to the 
thirteenth day after vaccination — that is, when the vaccination is at its 
height. The symptoms are fever (104° F. or more) vomiting, headache 
and stupor or coma. Death occurs in from 30 to 40 per cent of cases. 
Recovery, when it occurs, is rapid and complete, save in a few cases 
where crippling results. The cause of the complication is unknown; 
animal tests have been negative. Several cases have occurred in the 
United States and it is suggested that reports of cases observed be made 
to the U. S. Public Health Service. 


Leprosy. — During a clinical study of leper patients in Hawaii, 
Watson and Badger {Pub. Health Rep., 1929, 44, 2871) obtained find- 
ings suggestive of disturbances of carbohydrate metabolism with 
remarkable frequency. About 23.4 per cent of the cases showed 
glycosmia and the percentage of positives was markedly increased by 
feeding glucose. It was also found that the average basal blood-sugar 
percentage was higher than normal. The excess of sugar in the mine 
was larger among female patients. The tests were controlled by the 
examination of blood and urine of nonlepers. The writers regard these 
findings as indicative of a high incidence of carbohydrate metabolism 
among lepers. They point out that leprosy affects chiefly the skin 
and nerve tissues and that in diabetes these tissues are also often 
involved. Watson {Ibid., 3095) has analyzed the results of the treat- 
ment of lepers in Hawaii over a period of many years. Medical treat- 
ment, chiefly with respect to chaulmoogra oil and its derivatives, is 
described and reference is made to symptomatic and hygienic measures. 
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With respect to the latter, an attempt is made to place ail ])atien(s 
under liygienic and sanitarj^ conditions which will conti’ibute to their 
general healtli and favor the marshaling of their resistive and reparative 
forces. Definite conclusions concerning the efficacy of these methoSs 
in hastening or accomplishing recovery from leprosy cannot be draivn 
at this time, but their apparent efficacy in the treatment of analogous 
diseases, and the results tluis far obtained in leprosy seem sufficient to 
warrant their expansion and more intensive application while investiga- 
tions are continued toward the development of more definitely remedial 
measures or agents. The number of annual admissions and the 
probable rate of incidence of leprosy in Hawaii are both falling, and it 
appears that biologic and other agencies may be causative factors in 
the decline, and that the effect of tire mandatory segregation of cases 
for the past sixty years is indefinite. However, the measure seems to 
be economically feasible, and is justifiable and desirable in the com- 
munity, because of its potential value in controlling the dissemination 
of the disease, and because of its value in facilitating the treatment of 
the indi^^dual patient and die investigation of the padidgenesis and 
treatment of the disease in general. The use of chaulmoogra oil and 
its derivatives in Hawaii for ten years has not been attended by results 
which indicate that diey have any specific therapeutic value, and any 
effect they may have remains undetermined. Syrnptomatic and 
hygienic treatments under hospital or sanitarium regime probably aid 
in the recovery of some patients; but further properly controlled 
observations over several years are needed to determine this. Studies 
of padiogenesis, early diagnosis, and treatment witli the facilities 
offered to modern medical research are required for the promotion of 
more effective results than are being obtained. Denney {Ibid., 3169), 
who studied leprosy in tlie National Leper Home at Caridlle, La., 
remarks on the hopeful outlook in the treatment of the disease in a 
considerable number of patients. During the fiscal year 1928-1929, 
among a leper population of about 300, 19 were released as arrested 
cases and no longer a menace to the public health. Six additional 
cases might have been placed in the same class but were retained in 
the hospital for humanitarian reasons. About lialf tlie patients take 
chaulmoogra oil by mouth and about the same number take it by 
hj-podermic injection. A few take the ethyl ester preparations. The 
various ser^^ces furnished by the hospital are described briefly. About 
a third of the patients give a positive serologic test for syphilis. Tests 
were made on the sputum of 210 lepers and of these 99 showed %cid- 
fast organisms. Seventy-five of these were tested by guinea-pig 
inoculation and 14 were positive for tuberculosis. 


Vaccinia: Studies of Immunity, Eeactions and Effects of Heat.— 
Andervont and Rosenatj (J. Iminwiol., 1930, 18, 51) obtained a reac- 
tion following the introduction of heated vaccine virus into the skin of 
previously vaccinated persons. This was noted during the course of 
experiments in which heated material served as “control” for unheated 
virus. These experiments confirm the findings of others and also 
indicate that with the single scratch method of vaccination, virus heated 
to 70° C. for one hour, kept in boiling w^ater for one hour, autoclaved 
for one hour or kept at room temperature for five years is capable of 
eliciting the response in prerdously vaccinated individuals; in fact, the 
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reaction following the use of heated virus was as constant as that ob- 
served when unheated virus was employed. The reaction to heated 
virus appears and disappears somewhat earlier than the reaction to 
unheated virus. The heated virus produces a reaction with papules 
indistinguishable from the well-known immediate reaction. It was 
also found that no reaction occurs when heated virus is used to vaccinate 
previously unvaccinated children or adults, and that such vaccination 
induces no immunity. The writers’ studies concerning the antigenic 
substance responsible for the immediate reaction tend to show that the 
virus is the causative factor. An extract of vaccine pulp freed of virus 
by filtration is incapable of causing the reaction. Furthermore, indi- 
viduals immunized against cowpox by vaccination with calf virus give 
the immediate reaction when revaccinated with vaccine virus derived 
from rabbit brain. These results indicate a common antigen in calf 
and rabbit material. The vaccine virus is known to be present in both. 
The possibility of another antigenic substance being responsible is 
excluded because normal calf skin or glycerinated normal rabbit brain 
fail to evoke any reaction in previously vaccinated persons. 


The Epidemiology of Diphtheria and Scarlet Fever in the Subtropics 
with Special Reference to the Syrian States Under French Mandate. — 
Paer, Goodale and Kirschner (J. Prev. Med., 1930, 4, 39) performed 
Dick tests on 714 and Schick tests on 878 persons living in the Syrian 
States under French mandate and found that the people of this area 
possess a remarkably high resistance to the toxins of diphtheria and 
scarlet fever. A study of government reports of morbidity and mor- 
tality and a medical census of 2301 persons show that clinical cases of 
scarlet fever are very rare and that diphtheria is only slightly more 
common. It is suggested that subclinical diphtheria is common and 
that it is probably the cause of the diphtheria immunity. As regards 
scarlet fever there is less evidence tliat subclinical immunization is 
responsible for the existing immunity. In view of prevalent strepto- 
coccal infections of the throat and middle ear and the low puerperal 
sepsis rate, it is possible that immunity against puerperal sepsis and 
scarlet fever is built np at an early age by infections with the strepto- 
coccus in other and milder clinical forms. Measles is common in the 
area in question. This lends support to the view that the etiologic 
agent of this disease has no very close relationship to that of scarlet 
fever. Further, for tropical and subtropical countries at least, measles 
may be thought of as a younger disease than either diphtheria or scarlet 
fever. 


Current Studies of Undulant Fever. — Hasseltine (Pub. Health Rep., 
1929, 44, 1659) discusses the present status of undulant fever in the 
United States. The disease was reported in this country first twenty- 
four years ago w^hen Craig reported a case and prophesied that it would 
be found to account for some of the "... obscure continued fevers 
which are prevalent. . . .” The disease is now being recognized 

quite frequently. The prevalence seems to vary greatly in different 
parts of the country. The diseases likely to be confused with undulant 
fever are tuberculosis, typhoid and paratyphoid fevers, rheumatism, 
malaria, influenza, focal infections, tularemia, and a few others. The 
chief sjTnptoms are weakness, headache, or general aching, fever, chilli- 
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ness or cliill and jjrofuse sweating. The sweating is often confined to 
tlie upper half of the body. The temperature may be normal in the 
morning and go to 104° F. in the afternoon. Characteristic febrile 
waves may occur separated by afebrile periods. Some cases have only 
one wave; others have recurrences during one to tliree years. Diagnosis 
is aided by positive agglutination titer in the serum and made positive by 
a successful blood culture. The infection seems to originate most often 
with cows, less frequently swine and rarely goats. Persons may 
acquire the disease from handling infected animals, or animal’products, 
or by the use of milk from such animals. The ideal prevention would be 
the elimination of the disease from animals, and this is believed to be a 
possibility. Pasteurization, or boiling, of milk would prevent milk- 
borne cases. 


PHYSIOLOGY 

PROCEEDINGS OF 

THE PHYSIOLOGICAL SOCIETY OF PHILADELPHIA 
SESSION OF MAT 19, 1930 


Hair Groupings in the Skin of the Albino Eat.— D. A. Fraser 
(from the Department of Anatomy, University of Pennsylvania). 
The arrangement of hairs into groups was studied on the dorsum and 
on the venter in microscopic sections cut at right angles to the length 
of the hair follicles. Groups may be considered in two classes, for 
example, those with and those without a central follicle, which must 
contain a hair twice the diameter of tlie other hairs in the group. 
Follicles can be classified according to their location within a group, 
as central, containing a central hair; adjacent, the remaining follicles 
vnthin such a group; and associate, those in groups witliout a central 
follicle. Follicles may be single, or composite, that is, containing more 
than one hair. The hairs in groups vdth a central follicle average 13.9 
on the dorsum and 17.2 on tlie venter, distributed in 6.05 and 7.4 
follicles, respectively. Hairs in groups without a central follicle average 
8.7 on the dorsum and 9.7 on the venter, distributed in 3.8 follicles in 
both cases. During the mnter months there are 7.7 groups, 35.75 
follicles and 85.65 hairs to an average square millimeter of dorsal skin 
and 11.5 groups, 54.7 follicles and 152.60 hairs to an average square 
millimeter on ventral skin. It is estimated that the body hairs number 
5,028,303 in the male albino rat of 230 gm. of body weight. It is 
hoped that these counts can be used as a standard for those experi- 
mentalists who report the hair as being more luxurious or more sparse 
as a result of dietary or endocrine conditions. 


Comparison of the Hydrogen and the Glass Electrode in the Deter- 
mination of the pH of Serum. — W. C. Stadie and H. O’Brien (from 
tlie Department of Research Medicine, University of Pennsylvania). 
A simple glass electrode was constructed which can be maintained at 
38° C. and by which the pH of serum or whole blood may be deter- 
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mined ndth a high degree of accuracy. One to 2 cc. of serum is required 
which is collected by a technique which prevents loss of carbon ^oxid 
and transferred to the electrode from a syringe or mercury receivers. 
Equilibrium is reached in two to four minutes, and E.M.F. of the glass 
cell is read to within =*=0.1 mV. by means of a stable and sensitive 
electron tube potentiometer. Various controls were done to show the 
reliability of the method. A series of sera were compared as to their 
pH by the hydrogen electrode and the glass electrode and a close 
agreement found which averaged about =±=0.007 pH imits. 

The Structural Composition of the “Bone Solid.” — S. E. Pond 
(from the Laboratory of Physiology, University of Pennsylvania). 
Two series of experiments are reported which are part of a study of 
the inorganic composition of bone and homologous tissues. They 
were planned to add to information concerning the bone phosphate. 
Previously it had been shown that the ratio; 

Total inorganic P 2 O 6 
Total CaO, less CaO evivalent to CO 2 

had yielded values indicating the calcium phosphate in bone to be more 
basic than tricalcium phosphate. It was not known whether the ratio 
as calculated was a true index of the phosphate component and par- 
ticularly the calcium phosphate, since the combination of calcium with 
protein and with carbonate had not been measured. 

The material studied was bone which had been prepared from whole 
skeletons of rats and rabbits grouped as to age. The marrow lipoids 
were removed by hot alcohol. Drying was done over sulphuric acid. 
Analyses of the bone powder were made by several methods found to 
yield satisfactory results in the study of the inorganic materials con- 
cerned. The data represent ash, total CO 2 , CaO, P 2 O 6 and MgO, with 
respect to age. This dried powder was used to determine: (a) the 
calcium bound by protein and (&) differences in solubility of material 
as a guide to the molecular structure of calcium phosphate in bone. 

A. Samples of powdered bone were treated vdth 0.5 N HCl in small 
portions and leached with 0.001 NHCl until calcium-free. This 
powder was adjusted to pH 3 in dilute acid and found to retain no 
calcium from calcium chlorid solution. Samples of the same powder 
were ashed and found free of calcium. Portions were adjusted to 
pH 5.5 and found to retain calcium. The amount of calcium bound 
by the powder at pH 5.5 was measured by removing in acid solutions 
and analyzing as oxalate. The amount was different for bone from 
adult and from newborn skeletons, viz.: 0.95 mM Ca per gram dry iso- 
electric powder and 0.7 mM Ca per gram dry powder, respectively. 
Deaminized powder from adult skeletons was found to combine with 
0.92 mM Ca per gram dry isoelectric powder. The results indicate a 
combination with some ampholyte and apparently with carboxyl 
groups. The amoimts are significant, and indicate some differences 
in combining power with respect to age. The experiments are being 
continued with standardized laboratory animals of Imown age represent- 
ing four species. 

B. Several attempts to secvue calcium-free powdered bone for the 
above study had demonstrated a marked difference between the 
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inorganic components of the bone from adults and from very young 
animals when used in acid solutions. Powdered bone from whole 
■skeletons of newborn animals (rat and rabbit) was made calcium-frce 
in dilute acid solutions and in salt solutions between pH 3 and pH 4. 
Bone from adults required stronger acid solutions, such as 0.5 NHCi, 
to dissolve the calcium phosphate. Powdered bone from adults when 
treated and leached on filters could only with difficulty apd with 
e.vcessive amounts of reagent be freed of calcium when 0.05 N acid 
solutions were employed as solvents. The same material wlien so 
treated or shaken for long periods, but with 0.005 NHCI and with 
HClrNa acetate adjusted to pH 2.03, retained over 80 per cent of the 
total calcium. 

A graded series of solutions with respect to pH was employed to 
indicate differences in the calcium phosphate. Tin's consisted of 
HCl = 0.5 N, 0.1 N, HCL-ICCI pH 0.91 and pH 1. 87 and HCl:Na 
acetate 1.09, 2.03, 4.19 and 6.31. 

1. Bone from newborn animals: all of Ca, J\lg, P and CO3 dissolved 
in pH 4.19. Shaken sixteen hoin-s at 25° C.; solutions changed after 
two, four and eight hours. 

2. Bone from adults: all of Mg and CO3 dissolved in pH 4.19, but 
onlj’’ 15 per cent of total P and 20 per cent total Ca, Shaken sixty- 
four hours, as above, except solution changed after sixteen hours. 

Complete solution in pH 1 HCl, in pH 0.94 HCl.TCCl and pH 1.09 
HCl:Na acetate but not in pH 1.87 HC1:KC1 nor HCl:Na acetate 
pH 2.03 within limits of axperiment. 

It is concluded that the bone phosphate has a different composition 
with advancing age and is no more basic than Ca3(P04)2 in the bone 
of embryos and newborn animals examined. Some more basic phos- 
phate is present in bone of older animals. The structure of this material 
is being studied further -with chemical and physical criteria. 


Experimental Study of the Van den Bergh Reaction. — J. G. Rein- 
hold and H. F. Snider (from the Biochemical Laboratory of the 
Philadelphia General Hospital). A close relationship e.xists between 
the concentration of bilirubin in serum, estimated as icterus index, 
and the type of direct van den Bergh reaction. Immediate reactions 
were associated wth high bilirubin values and delayed reactions with 
low values. Between these extremes biphasic reactions w^ere most 
frequently observed, Worldng on the hypothesis that speed of color 
formation after the addition of diazo reagent might be governed by 
variations in the concentration of bilirubin in the serums, the behavior 
of solutions of pure bilirubin in human serum was studied, A series 
of such solutions containing approximately the quantity of bilirubin 
found in the serum in jaundice showed progressively negative, delayed, 
biphasic and immediate reactions as the concentration increased. 
Pathologic serum of the immediate reaction type diluted with norrnal 
human serum also was converted to the biphasic, delayed, or negative 
reaction type, depending on the degree of dilution. Delayed reactions 
became biphasic when the temperature of the reacting materials was 
increased from 15° to 30° C. Other factors, such as hydrogen-ion 
concentration, capable of changing the type of reaction, ordinarily do 
not vary enough to influence appreciably the interpretation of the test. 
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Therefore, the results given by the direct van den Bergh reaction 
depend upon the concentration of bilirubin in the serum and not upon 
changes in the molecular or physical state of the bilirubin. 

The Action Potential Wave in Nerve During and After Oxygen 
Lack.— W. R. Amberson, A. Parpart and G. Sanders (from the 
Laboratory of Physiologj^ University of Pennsylvania). The low- 
voltage components of the single action potential wave^ have been 
followed in frog nerve, during and after a period of oxygen lack. The 
“after positivity” quickly disappears in pure nitrogen. The negative 
retention is at first exaggerated and then suppressed, long before the 
disappearance of the high-voltage phase of the wave. Upon the 
readmission of air the negative retention reappears again within a few 
minutes and becomes very highly developed, producing a rise in maxi- 
mal deflection of the, galvanometer to values much exceeding those 
previously obtained in air or in nitrogen. An “after positivity” also 
reappears. 

By a direct metliod of analysis it has been found possible to follow 
the time relations of both high- and low-voltage phases of the action 
potential wave. The initial high-voltage phase undergoes no such 
changes as are seen in the low-voltage elements which succeed it. In 
nitrogen the high-voltage phase continues for several hours unchanged, 
then slowly is reduced to nothing; upon the readmission of air it quidsly 
recovers its original value. No postasphyxial overshoot is seen. It 
is concluded that the tv^o elements of the action potential wave are the 
electrical signs of two separate processes, one of which, associated with 
the high-voltage phase, is relatively anaerobic, while the other, pre- 
sumably a recovery mechanism, connected with the persistent low- 
voltage elements, is relatively aerobic in nature. At least it may be.. 
stated that the retentions are much more sensitively related to the 
presence or absence of oxygen than is the high-voltage phase. 

1 Amberson and Downing; J. Physiol., 1929, 68, 19. 
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SPECIAL MINUTE CONCERNING THE DEATH OF 
DR. PAUL A. LEWIS 

AUTHORIZED AT THE SESSION OF OCTOBER 21, 1929 


In November, 1928, Dr. Paul A. Lewis offered his ser\dces to the 
Rockefeller Foundation for the accomplishment of a project to extend 
the study of yellow fever in South America, earlier made by his friend 
Noguchi. His offer was accepted; and from January 15 to June 25, 
1929, he worked in the laboratories of the International Health Com- 
mission in Bahia, Brazil, on the nature of the virus of yellow fever. 
On the latter date, he was stricken "with tliat disease and died on 
June 30, 1929. 

Paul Adin Lewis W’as born in Chicago, Illinois, on April 14, 1879. 
His father was a physician, and as a boy he used to drive the horse on 
his father’s professional visits. From this association a passion grew in 
him to become a “good doctor.” His medical training was obtained 
in the University of Pennsylvania, where he graduated in 1904. Here, 
under the inspiration of Flexner, he developed an interest in research 
in pathology and he soon came to feel that his ambition to be of service 
to medicine could best be accomplished in a career of investigation. 
After graduation he served as interne in patliology in the Boston City 
Hospital under Dr. Frank B. Mallory, The following three years, 
1905-1908, he came under the influence of Professor Theobald Smith in 
the Massachusetts State Laboratory of Health and for two of these 
years held the Austin teaching fellowship in pathology in the Harvard 
Medical School. 

The years 1908-1910 were spent in work at the Rockefeller Institute 
in New York in direct association with Simon Flexner. In 1910 he 
came to Philadelphia as director of laboratories of the Henry Phipps 
Institute of the University of Pennsylvania, a position he held until 
1923. During all of this time he was also a member of the Medical 
Faculty of the University, first with the title of Assistant Professor of 
Pathology (1910-1921), later as Professor of Experimental Pathology 
(1921-1923). He also served as director of the Ayer Clinical Labora- 
tory of the Pennsylvania Hospital from 1911 to 1916. In 1923 he 
resigned from his positions in Philadelphia to become associate member 
of the Rockefeller Institute, electing to serve with Theobald Smith in 
the Institute of Animal Pathology at Princeton. From Princeton he 
went to Brazil. 

Thus for almost exactly twenty-five years he devoted his best energies 
to investigations in pathology. The results of his work were conspic- 
uous and secured for him both a national and international reputation 
as one of our most competent pathologists. He and Auer were the 
first to discover the mechanism of anaphylactic death in guinea-pigs. 
His work with Flexner on poliomyelitis and on the nature of polio- 
myelitis virus is classical and his part in this was more than that of 
subordinate assistant. 



During tlie first years of his directorship of the Phipps Institute lie 
organized a staff for the comprehensive study of the chemotherapy of 
tuberculosis, believing with firm conviction that a specific agent against 
this disease is to be found. His hope was not realized, but the results 
of his study of hundreds of compounds may serve as a sound foundation 
for future work in this field. 

In collaboration with Sewall Wright of Washington, using guinea- 
pigs whose heredity was known for many generations, he made masterly 
beginnings of a descriptive and analytical study of heredity factors in 
susceptibility and resistance to tuberculosis, discovering the fact that 
the inheritance of resistance is a dominant trait in the Mendelian sense. 
He discovered and described as "allergic irritability"’ the heightened 
capacity of the animal body, infected with tubercle bacilli, to react to 
nonspecific substances with increased production of antibodies. 

His early developed interest in filterable virus was continued in his 
Princeton period in studies on hog cholera and on hog influenza, the 
latter giving promise in his opinion of important developments in rela- 
tion to pneumonia in man. This interest was an important factor in 
his decision to volunteer to study the yellow-fever problem. 

We are as yet ignorant of the permanent value of his studies of 
yellow fever. He himself did not rate them very highly. He went to 
South America knowing that it would be extremely difficult to add 
materially to the work of Noguchi, but he was impelled to undertake 
the task chiefly because of loyalty to a close friendsMp of twenty years. 

During the World War, Dr. I^wis searched for ways of making his 
capabilities valuable to the medical services of our forces. Very soon 
after our entrance into the war he organized a group of four workers, 
of which he was one, to aid the Surgeon-General of the Army in dis- 
criminating among the various means, urged upon him, for combating 
infections. Later in the summer of 1917 he volunteered for service in 
the Navy, was commissioned Assistant Surgeon with the rank of 
Lieutenant (Junior grade), and with the permission of the University 
authorities placed the laboratory of the Phipps Institute at the disposal 
of the government. The laboratory became the central station in this 
district for the production of typhoid vaccine, and from it he directed 
bacteriologic surveys for the detection of meningococcus carriers among 
the Navy personnel. His services were recognized by successive pro- 
motions to the grade of Medical Inspector with the rank of Commander. 

The most conspicuous qualities of his character were courage, loyalty 
and unselfishness. The force which these qualities gave to his inves- 
tigative insight and zeal made him one of the most influential factors 
in the development of medical science in Philadelphia during his j’^ears 
here. His courage was exhibited in the difficulty and magnitude of 
the problems which he chose for study; in tire plans which he made and 
fought for in the institutions with which he was connected; in his 
decision to abandon his influential directorship of the laboratories of 
the Phipps Institute in order that his own scientific efforts should not 
be impeded by administrative duties; and finally by his decision to 
volunteer in the yellow-fever work. 

His loyalty to his profession, to tlie community, and to the Univer- 
sity was demonstrated repeatedly iii the plans which he constantly 
advocated for greater utilization and extension of the methods of 
research in their medical problems. He was a leader in almost every 
one of the organizations in Philadelphia devoted to medical research. 



ainong them the Pliysiological Society of Philadelphia, lilvidcncc of 
his unselfishness is to be found not only in the record of his deeds but 
in the affection in -which he was held by those -who were associated with 
him in his work. Not only was he a wise counsellor but in numberless 
instances he was the author of plans by which the work of his colleagues 
could be made happier or more productive. 

The preparation of this statement is dictated by the desire of the 
members of this Society that its permanent records shall contain an 
expression of their sense of loss because of the death of a loved colleague, 
and by the hope that they may reveal the basis for feelings of pride 
cherished by the members in his spirit, his accomplishments and the 
circumstances of his death. 

The Poll of Honor of this Society noAvJiolds two names: 

Au'RED Reginalu Aleen 

who Avas killed on the field of battle in Prance in 1918 

and 

Paul Adin Lewls 

who died as a Amlunteer in the fight against yellow fever. 
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(From the Medical Division of the Hospital of the University of Pennsylvania) . 


The- purpose of this investigation was to discover whether aid 
in the diagnosis and prognosis of peripheral vascular disease could 
be secured by a study of the circulation in the extremities by cer- 
tain physiologic methods. The observations recorded hereafter 
do not afford a solution of the problem attacked but represent an 
attempt to develop the means whereby a solution may be attained 
in due time. 

In order to obtain data on pregangrenous conditions a large 
number of patients suffering from a disease frequently complicated 
by gangrene (diabetes mellitus) have been examined and it is hoped 
that they can be followed for many years, and the incidence of gan- 
grene determined. In the meanwhile it has been found that the 
response of the skin to histamin together -with the physical findings 
permits an analysis of the conditions of the circulation in the 
extremities which cannot be obtained by physical examination 
alone. This communication seeks to present the methods employed 
in this analysis, to record the findings in many diabetics who do not 
have trouble with their feet and in a small number with gangrene, 
and to point out the significance of these findings as judged from the 
incidence of trouble already present. 

As gangrene of the feet in diabetes has been generally attributed 

VOL. 180, NO. 2. — ADGDST, 1930 
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to a decreased blood supply due to arteriosclerosis the investigation 
commenced with determinations of “bloodflow” through the feet 
by the calorimeter method of G. N. Stewartd While interesting 
results were obtained, this method proved too time consuming to 
permit the accumulation of enough data to provide the desired 
information. 

The observation of Sir Thomas Lewis^ that the experimental 
interruption of the circulation to an extremity prevented the normal 
development of the skin reaction to histamin, and his conception 
that this reaction is purposive, producing the local changes required 
to defend the cells from injury, suggested that the reaction of tlie 
skin to histamin might be used as a means of roughly estimating the 
state of the circulation and the resistance to infection of the extremi- 
ties.® This method has proved simple and rapid enough for routine 
clinical use. Therefore the normal variability of the reaction, the 
variation caused by change of temperature, by change of position 
and by administration of certain drugs have been determined. The 
reaction has been elicited in a control series of over 100 cases which 
includes normal persons and patients suffering from cardiac disease, 
arteriosclerosis, hjqiertension and from many disease conditions 
never complicated by gangrene of the extremities. Finally, over 
100 diabetics have been tested. 

The resultis' show that over one-half the diabetics tested have 
diminished circulatory responses on their feet which persist despite 
control of the metabolic defects by diet and insulin; in 34 per cent 
this impairment is marked. Into this latter group fall the great 
majority of cases with gangrene and with evidence of circulatory 
impairment. 

The response of the skin to histamin together with the physical 
findings permits the clinical demonstration of conditions of the 
circulation not easily recognized by other means, namdy: the 
presence or absence of compensation for sclerosis of large arteries, 
and the presence of abnormal reactions in small vessels without 
noteworthy involvement of larger arteries. By naeans of such infor- 
mation the diabetics may be divided into groups according to the 
type of eirculatory disorder; in two of these the incidence of trouble 
with the feet was 54 per cent and 36 per cent; in the remainder such 
trouble was almost completely absent. This high incidence in 
certain groups plainly suggests that patients showing certain types 
of reaction and certain physical signs have a much larger chance 
of developing gangrene than the others; a reexamination of the 
series at a future date should provide decisive information. 

Estimations of the Circulation of the Feet hy Stewart's Calorivieter 
Method. The calorimeter was constructed, the determinations 
performed, and the results calculated according to Stewart’s direc- 
tions.’^ Most of the estimations were made with the patient in the 
sitting position. The feet after fifteen minutes immersion in a bath 



Table I. — A Comparison of the Clinical Examination op the Eeet with the Caloric Output. 
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at about 32° C. were placed in the calorimeter filled with water at the 
same temperature, the rise of temperature of the water being 
measured. The foot was then withdrawn, and the loss of heat from 
the calorimeter to its surroundings determined. 

Criticisms of this method have appeared which indicate that the 
figure for bloodflow given is too small. Harris and IMarvin"* have 
demonstrated that the temperature of the blood in the hand veins 
does not fall to that of the water in which the hand is immersed; 
this is doubtless true of the feet also. Stewart’’ realized this possi- 
bility and regarded his method as giving a figure below which the 
bloodflow could not lie. Therefore the results recorded in Table I 
have been expressed both as calories given off and as 'Tloodflow.” 
Since the body temperatures were all within the normal range and 
the bath temperatures varied only between 30.2° and 31.7° C., the 
calories given off are to be regarded as a function of the bloodflow. 
The inclusion of Stewart’s “bloodflow” figure permits comparison 
with other determinations by this method. The relative agreement 
between the two sets of figures is obvious. 

In this investigation the method has been used only to compare 
the bloodflow through the feet of normals with that of diabetics 
and to compare the flow in the same patient, before and after con- 
trol of his metabolic defect. The similarities and the large differ- 
ences found are significant. The errors in the method pointed out 
by Sheard® are too small to be of significance in this investigation. 

Repeated determinations on four normal subjects made by 
Stewart^ under conditions similar to our experiments showed results 
ranging from 2.86 to 7.91 cc. of “bloodflow” per minute per 100 cc. 
of foot. My determinations on three normal subjects yielded figures 
of 4.5, 4.4 and 3.9 cc. per minute per 100 cc. of foot. 

The patients tested were all in the wards of the University Hos- 
pital. Table I summarizes the results obtained, certain data on 
3 diabetics and 2 normals mentioned previously® have been included 
in it. Table H gives the results of repeated determinations on 2 
diabetics. It is obvious that the majority of the diabetics tested 
have a caloric output from their feet far under that of normal 
persons. Discussion of other significant findings will be reserved 
until the results of the histamin test have been presented. 

Estimations of the Circulation of the Feet by the Histamin Reaction. 
The physiology of the skin reaction to histamin has been elucidated 
by Sir Thomas Lewis.® The technique of eliciting it has been 
described.® The only change has been the addition of 0.5 per cent 
of chloretone to the 1 to 1000 solutions of histamin acid phosphate 
(also called ergamin acid phosphate). This acts as a preservative. 
After keeping such a solution at room temperature for three months 
the reaction of the skin to it could not be distinguished from that 
to a fresh solution containing no chloretone. 



Table II. — Calorimetric Determinations on Patients Suffering from Acidosis and After Recovery from It. 
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The patients were placed flat on their backs with legs extended. 
Areas of normal skin were cleansed with alcohol and after complete 
evaporation a drop of tlie histamin solution was placed on the sur- 
face. With a sharp needle the skin was pricked seven times through 
the drop^ the pricks forming a circle about 5 mm. in diarneter, the 
needle going well into the skin but not deep enough to draw blood. 
Usually one test was placed above the knee, one about 6 inches 
below the patella, a third 6 inches above the ankle, a fourth on the 
dorsum of the foot; in special cases other situations were tested. 
The resulting reactions were roughly sketched at two and a half, 
five, ten, and fifteen minutes after initiating them. The reactions 
normallj" resulting resemble mosquito bites; first a red spot appears, 
followed and obliterated by a wheal, surrounded by a reddened 
area (flare) several centimeters in diameter; a sensation of itching 
accompanies the reaction. • 

The series of reactions on normal persons and patients with normal 
circulations^ has been extended to include over one hundred deter- 
minations. 

The normal reaction is complete (that is, both wheal and flare 
present) within five minutes and the reactions on the foot closely 
resemble those on the leg and thigh, the distal usually appearing 
a little slower and being a little less well formed than the proximal. 
Evidence of diminished circulation in the feet consists of delay in 
appearance and imperfect development of the reaction on the foot, 
while the reaction above the knee remains normal. 

The results recorded hereafter have been classified solely accord- 
ing to the time of appearance of the wheal and flare; that for the 
wheal being the time at which it could first be palpated. Useful 
information can be obtained by observing the height and sharpness 
of margin of the wheal and the intensity of color of the flare and by 
comparing different reactions along the leg. But as a rule these 
features vary inversely with the appearance time, so no attempt 
has been made to record them separately. As the reactions on the 
legs usually occupied an intermediate position the discussion will 
be confined to those on the feet and above the knees. For conven- 
ience of expression, the normal reaction, complete within five min- 
utes on both foot and knee, will be spoken of as Grade I; a reaction 
on the foot lacking wheal or flare or both at five minutes but com- 
plete within ten minutes, the reaction above the knee being normal, 
will be referred to as Grade II; a reaction on the foot failing to 
become complete within ten minutes, that above the knee being 
normal, will be called Grade III. 

Control Observations on Nondiabetic Subjects. Before proceeding 
to a discussion of the findings in diabetics it is desirable that several 
physiologic and pathologic factors wdiich modify the velocity of the 
histamin reactions be considered. Some of these indicate conditions 
which must be controlled w^hen the test is made, others enter into 
the interpretation of the results on certain patients. 
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The Variation in Speed of Whealing Inherent in the Method, and 
that Caused by Change of Temperature and of Position, by Drugs, 
and Shin Abnormalities. The appearance of the wheal can be more 
accurately timed than other parts of the histamin reaction. The 
variation in velocity of whealing inherent in the technique of elicit- 
ing the reaction varies with the condition of the circulation. Thus 
whealing on the normal forearm takes place in about two minutes 
and duplicate wheals usually appear within fifteen seconds of each 
other. On the normal foot, where wheals appear in about three 
minutes, duplicate reactions may be expected to appear within one 
minute of each other. On abnormal legs which wheal in about 
twelve minutes as much as three minutes may separate duplicate 
.determinations. 

Variations in ward temperature have made no significant differ- 
ence in the velocity of whealing. Cooling the feet by sponging with 
alcohol and allowing evaporation caused a delay of about one min- 
ute in 2 cases. Extremes of cold cause profound alteration in tlie 
reaction.® When the feet are cold delayed reactions should not 
be accepted as indicating pathological diminution of circulation. 

Intense heat reduces or abolishes the reaction,® but in 2 patients 
with gangrene, tested both at ward temperature and after their legs 
had been warmed in a cabinet, the reactions showed no noteworthy 
difference. 

Change of position causes marked change in velocity of whealing. 
All subjects must be tested in the horizontal position or the results 
are not comparable. 

The velocity of whealing on the forearm was determined before, 
during, and after the increase of blood pressure caused by subcutane- 
ous injection of adrenalin (four subjects), and its decrease by inhal- 
ation of amyl nitrite (three subjects). The changes found were not 
significant for this investigation. 

If histamin is pricked into an abnormal area of skin the reaction 
may be abnormal.^® Scar tissue may give no reaction. In the 
presence of subcutaneous edema the reactions may still be normal. 

The Histamin Reaction in Nondiabetic Arteriosclerosis With and 
Withoid Hypertension. Of 11 cases of marked arteriosclerosis with 
hypertension 8 showed normal reactions to histamin on their feet 
and legs; in 1 the reaction on both feet was of Grade II; in 2 others 
the reaction on one foot was of Grade II, the reaction on the other 
foot being normal. Tivo cases which exhibited normal histamin 
reactions when their blood pressure was 205/40 and 190/115, showed 
neither wheal nor flare after heart failure had caused the blood 
pressure to fall to 110/70 and 60/50. Anotlier case with normal 
reactions on admission when the blood pressure was 180/98, exhib- 
ited reactions of Grade II on one foot. Grade III on the other when, 
after tliree weeks in the hospital without special treatment, liis 
blood pressure had fallen to 130/85. Three months later he was 
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mach stronger, liis blood pressure was 180/110 and the histainin 
reactions had returned to normal. 

Of 7 cases of marked arteriosclerosis without' hypertension only 
2 showed normal reactions on their feet, in 2 the reactions were of 
Grade II, in 3 the wheal and flare failed to appear on one or both 
feet. The reactions above the knees were always normal. Two 
cases of hypertension without sclerosis showed normal reactions. 

These results plainly suggest that arteriosclerosis causes diminu- 
tion of the histamin reaction on the feet and that an increase in 
systemic blood pressure by compensating for the sclerotic changes 
in the arteries may restore the response to normal. This must be 
remembered in evaluating the results on diabetics. 

The Histamm Reaction in Heart Disease. Six cases of valvular, 
heart disease without decompensation (rheumatic mitral and aortic 
valvulitis, and syphilitic aortic valvulitis) showed normal histamin 
reactions. 

Six cases of cardiac decompensation were studied, tlie test being 
repeated as their condition changed. When decompensation was 
slight the tests were within normal limits even though some edema 
was present. In severe decompensation the reactions on tlie feet 
became delayed, those above the knee remaining normal; in extremis 
all reactions lacked both wheal and flare. 

A case of paroxysmal tachycardia gave a Grade III reaction on 
one foot, Grade II on the other when the pulse rate was 144, the 
blood pressure 93/70; a few days later when the pulse rate was 64 
and the blood pressure 100/58, the reactions were normal. 

From these results it is evident that cardiac failure may produce 
change in the histamin reaction by altering the circulation to the 
feet and this may be a factor in the results on certain diabetics with 
cardiac complications. But as cardiac disease does not change the 
reaction until after signs of serious trouble are obvious, the condi- 
tion of the heart is not to be considered a factor in the results 
obtained upon the other diabetics. 

The Histamin Reactions in Moribund Conditions. Histamin has 
been pricked into the skin of 5 moribund patients. The reactions 
were highly abnormal all along the leg, usually neitlier wheal nor 
flare developed. Necropsy was performed in 2 cases and no arterio- 
sclerosis was demonstrated. It is evident that abnormality of 
reaction may be caused by general circulatory collapse in tlie absence 
of peripheral vascular disease. 

Histamin Reaction in Peripheral Neuritis and After Peripheral 
Nerve Injury. Immediately after section of a peripheral nerve the 
skin supplied reacts normally to histamin; after degeneration of the 
nerve the skin wheals normally but no flare appears. Similarly 
in 2 cases of peripheral neuritis tlie skin in the involved areas 
whealed normally but never flared. In a case of traumatic injury 
to the brachial plexus the reaction in the involved area lacked a 
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flare also. In 2 cases of transverse myelitis the histamin reactions 
above and below the level of disturbed sensation showed no signifi- 
cant difference. Therefore the presence of a good wheal but no 
flare is evidence of degeneration of certain peripheral nerves supply- 
ing the part tested. 

The Circulation of the Feet in Diabetes. Repeated Estimations in 
the Same Indimdual. The histamin reaction has been elicited 
repeatedly on the same day or on successive days on normal sub- 
jects and on stabilized diabetics without noteworthy variation. 
But marked change in the general condition may be accompanied 
by corresponding change in the circulation to the feet. Examples of 
this have been found in certain cases of severe acidosis, during recov- 
ery from the incision of a carbuncle, and on the improvement of 
a concurrent disease (pulmonary tuberculosis). Some cases of 
severe reduction of the circulation show improvement under treat- 
ment without notable change in their diabetic condition. These 
cases are of sufficient importance to warrant their description in 
more detail together with cases in which marked change in their 
general condition was not accompanied by change in the circulation 
of the feet. 

(а) In Acidosis and on Recovery From It. Five patients were 
tested during severe acidosis and after recovery from it. All gave 
evidence of decreased circulation in the feet during the acidosis, 
after this had been abolished the circulation of some cases returned 
to normal, in others it remained at its previous low level. 

J. S. (Table II) and A. C. (Table III) were known to have had 
diabetes for one and one and a half years respectively. Neither 
had any evidence of arteriosclerosis. Recovery from the acidosis 
was accompanied by great improvement in the circulation to the feet. 

On the other hand J. H. (Table II) had advanced arteriosclerosis. 
Calorimetric determinations were made every few days until the 
acidosis was under control. The results show that no permanent 
improvement of the circulation took place. On one day (April 24) 
soreness developed under a callus on his left foot around which a 
reddened area appeared. On this day the circulation was greater, 
but still below normal in both feet. The soreness had disappeared 
by the time of the next test and the flows fell to their original 
low level. In patient C. P. (Table III) the histamin reactions 
show a similar situation. This patient was arteriosclerotic and was 
in severe acidosis when first tested. A second test made after the 
acidosis had disappeared showed a worse circulation than the first. 

(б) After the Incision of a Carbuncle. J. J. (Table III), a mild 
diabetic with slight arteriosclerosis, was tested when in a weakened 
condition the day after the incision of a large carbuncle on the back 
of his neck. Marked reduction of the circulation was found. 
Several days later he had regained his strengtli and the tests showed 
considerable improvement in the circulation. 
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Table III. — Histamin Reactions on the Feet of Patients During and After 
Certain Diabetic Cojuplications. The Reactions Above the Knee -were 

. Always Normal. 







Wheal at 

Flare at 


Pa- 

Date. 

Blood 

Artorio- 

Foot. 

25.5, 10, 15 

5, 10, 15 

Remarks. 

tient. 


pressure. 

sclerosis. 


minutes. 

minutes. 


C. P. 
Age 38 

Oct. 3 

90/70 

Itloderate 

R 

OO-f-P 

OOOO 

Severe acidosis, stu- 


1929 



L 

00 + -P 

OOOO 

porous; blood CO 2 30 
volumes, per cent. 


Oct. 10 

92/65 


R 

OOOO 

OOOO 

Acidosis gone. 


1929 



L 

OOOO 

OOOO 

A. C. 
Age 33 

Nov. 7 

110/55 

None 

R 

O-P-p-p 

OOOO 

In coma; blood CO 2 


1928 



L 

OOO-P 

OOOO 

11 volumes, per cent. 


Nov. 13 

85/62 


R 

0+-P + 

O-P-P-P 

Acidosis better; blood 


1928 

. 


h 

0 + -p-P 

O-P-P-P 

CO 2 41 volumes per 
cent. 

J. J. 
Age 57 

April 22 

135/75 

Slight 

R 

OOOO 

OOOO 

Carbuncle on back of 


1929 



L 

OOOO 

OOOO 

neck incised April 
21. Weak. 


April 25 

135/85 


R 

OO-P-P 

OOOO 

Feeling better; 


1929 



L 

oo-p-p 

OOOO 

stronger. 

N. S. 
Age IS 

May 10 

100/02 

None 

R 

OO-P-P 

oo-p-p 

Active pul. tubercu- 


1928 

118/75 


L 

oo-p-p 

oo-p-p 

losis; fever at night. 


Oct. 10 


R 

o + 4* 4* 

-p-p-p-p 

Afebrile; has gained 


1928 



L 

O-p-p-p 

•p4+-p 

40 pounds in weight. 


(c) In Complicating Pulmonary Tuberculosis. In 2 cases (A. B. 
and N. S., Table III) the diabetes was complicated by active pul- 
monary tuberculosis. Both were very weak and the tests showed 
slight reduction of the circulation in the feet. Some months later, 
after the tuberculosis had become inactive and thej’’ had gained 
weight and strength, the circulation returned to normal. 

(d) In Gangrene. As most of the cases of gangrene were promptly 
operated upon, the opportunity to follow their circulation over long 
periods of time was infrequent. Two cases (P. K. and L. B., Figs. 
3 and 4) have been secured. The improvement in the response to 
histamin coincident with recovery from gangrene is evident. 

From these results it is obvious that the circulation of the feet 
may change considerably pari passu with fluctuations in pathologic 
conditions affecting the general or loca^ circulation. But since 
rapid changes of signiflcant magnitude do not occur if the diabetes 
is under control, it seemed of interest to determine the state of the 
circulation in the feet in a series of 100 consecutive cases whose 
condition had been stabilized by supervision in the wards and out- 
patient department of the University Hospital. A few cases pre- 
viously referred to'* have been included in this' series. 

The Response to Histamin on the Lower Extremities of 100 Stabil- 
ized Diabetics. The cases have been divided into three groups 
according to the response to histamin. In 32 cases the histamin reac- 
tion indicated a normal circulation in both feet (Group I). In 34 
\ the reaction was of Grade II in one or both legs, indicating slight 
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diminution of the circulation (Group II). In 34 cases the reaction 
was of Grade III on one or both feet indicating marked diminution 
of the circulation (Group III). The almost equal size of the groups 
is accidental. 

In Table IV the statistical data of certain clinical features of 
these groups are set forth. In Group I only 1 patient has had 
trouble with the feet: M. T. had ulceration following a burn 
which healed in a month. The tests were made over a year 
later. The dorsalis pedis pulse was present throughout the group 
and only 5 patients exhibited evidence of sclerosis of the peripheral 
arteries. Three of these had marked hjqiertension. Group II 
obviously occupies the intermediate position. One case had serious 
trouble with the feet at the time of testing and is reported in detail 
in Fig. 2. No others had any trouble with their feet nor history of it. 
The average blood pressure is lower than in Group I and this is 
perhaps a factor in the reduced circulation to the feet. Judging 
from the number of cases on insulin the diabetes is more severe 
than in the other group; on the other hand the high average 
carbohydrate in the prescribed diet is caused by a number of mild 
cases who were doing well with but little restriction of carbohydrates. 

The patients of Group III are older, have had diabetes longer, 
and have more evidence of arteriosclerosis than the others. In this 
group occur the great majority of instances of serious trouble with 
the feet: 5 patients had gangrene at the time of testing; 2 had had 
gangrene several years previously but had recovered without ampu- 
tation; 2 more had had their other leg amputated for gangrene; 
and 2 more had indolent ulcers when tested. 

These results suggest that the patient with a markedly delayed 
or incomplete histamin reaction on his feet has a much larger chance 
of serious trouble with his feet than when the reaction is more 
normal. But before the prognostic value of the test can be discussed 
it is desirable to make a more detailed analysis of the series. 

A consideration of the reaction of the skin of the dorsum of 
the feet to histamin, of the condition of the principal artery sup- 
plying the area tested, and of the evidence of generalized arterio- 
sclerosis makes it possible to analyze further the vascular conditions 
in the feet of any patient. Thus evidence can be secured that com- 
pensation for a sclerosis of the supplying vessels has occurred, the 
reaction of the minute vessels being normal. On the other liand 
evidence of disease in the minute vessels may be obtained when 
there is no demonstrable change in the larger. Also in some cases 
evidence is found that the local vasomotor reflexes do not function 
though the circulation may be but little reduced. 

Therefore it is of interest to arrange the 100 diabetics according 
to the amount of general arteriosclerosis, the condition of tlie dorsalis 
pedis, and the histamin reaction on the dorsum of the foot; and to 
study the cases composing the different groups in order to throw 
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light on the clinical value of this new type of evidence. Therefore, 
the 100 cases have been divided into nine groups, containing the 
combinations of findings encountered; and a tenth group set apart 
for special study. 

In judging the degree of general arteriosclerosis chief reliance 
was placed on the condition of the palpable peripheral arteries. In 
the ward cases additional evidence was secured by observing the 
retinal arteries and by demonstrating arterial calcification by 
Roentgen ray. 

1. No Demonstrated Arteriosclerosis — Dorsalis Pedis Pulse 
Strong, (la) Histamin Reactions Normal. This is the normal 
situation. Twenty-five cases fall into it. The average age is forty- 
two, the oldest sixty-nine years. The average duration of diabetes 
is five years. Only 3 are receiving insulin, so that the majority are 
mild diabetics. No one has had trouble with the feet. One aged 
fifty-nine years has a blood pressure of 165/100. 

(16) Histamin Reactions Slightly Delayed {Grade II). This 
may be thought of as indicating slight pathologic change in the ^ 
minute vessels but the change in the histamin reaction is but little 
beyond the limit of technical error. Of the seventeen cases in this 
group 11 are receiving insulin, so the diabetes is more severe than 
in the preceding group. None has had trouble with the feet. Two 
cases have blood pressure of 170/90 and 175/85. 

(Ic) Histamin Reactions Markedly Delayed {Grade III). This 
combination provides evidence of change in the minute vessels of 
the feet without conspicuous lesions of the larger arteries. But the 
change, whatever its nature, extends up the leg a variable distance 
but cannot be demonstrated above the knee, the histamin reactions 
there being normal. A similar situation is sometimes found in 
certain decompensated cardiacs, but there is nothing to make one 
suspect the heart in these diabetics. There may be more sclerosis 
of larger arteries present than was detected by the usual examina- 
tions, but there can be no doubt about the presence of a good 
dorsalis pedis pulse. 

In 1 case (M. B.) both the histamin tests and calorimetric deter- 
minations (Table I) were made; the low caloric output found indi- 
cates that a real diminution of bloodflow must have taken place. 

In another stabilized diabetic (MacM., Table I) no histamin reac- 
tions were elicited, but the low caloric output of his feet and tlie 
absence of evidence of sclerosis places him in this group. 

No certain interpretation of these findings can be made. The 
underlying cause may be a functional constriction of arterioles, or 
sclerotic changes involving primarily the small arteries, or unrecog- 
nized cardiac weakness. 

Eight cases are found in the group, their average age is forty- 
eight and they have had diabetes an average of 6.1 years. Four 
are taking insulin, 3 of these are on large doses, over 40 units per 
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day. None Iia\'^e hiTpertension, none have had trouble with their 
feet. The later history of this group will be followed with much 
interest. 

2. Generalized Arteriosclerosis Without Obliteration of Dorsalis 
Pedis Pulse. (2a) Histamin Reactions Normal. This indicates 
that compensatory processes have overcome difficulties caused by 
the sclerotic changes. Five cases fall into this group. Four have 
blood pressures of 210/85, 210/85, 180/100 and 152/82 mm. of Hg., 
the last with but slight sclerosis has a blood pressm’e of 125/75. The 
relation of the hjTpertension to tlie compensation is evident. No 
case had trouble with the feet. 

(26) Histamin Reactions Grade II. Here compensation is not 
quite complete. Nine cases fall into this group, 2 had slight hjqier- 
tensions (166/84 and 162/88). One of these had gangrene; the 
reactions are shown in Fig. 2 and a detailed history is appended. 
This case had the best histamin reactions of anj’^ case of gangrene 
tested and the lesion was doing well when she died suddenly, 
apparently from embolism from a complicating phlebitis. 

(2c) Histamin Reaction Grade III. In these cases a marked 
failure of compensation is indicated, the chief lesion being located- 
distal to the place where the arteries can be palpated. There are 
11 cases in this group, 5 had hypertension of over 160 mm. Hg. 
Two cases (P. K. and L. B.) had gangrene at the time of testing; 
their reactions are shown in Figs. 2 and 3. Both recovered without 
amputation. Two others had had gangrene two or three years 
before, one recovered without amputation, the other had a toe 
amputated and the foot looks well at present. The ability of the 
patients of this group to recover from gangrene is striking. The 
feet of the remainder had no acute lesions. 

3. Generalized Vascular Sclerosis, Obliteration of Dorsalis Pedis 
Pulse. (3a) Histamin Reactions Normal. This would indicate 
complete compensation. No case completely, filling these require- 
ments occurs in the series. Two approach it, in one the dorsalis 
pedis pulse was recorded as doubtful, in the other it was just pal- 
pable. Neither had hypertension. The feet of these patients were 
in good condition. The development of neAV vascular pathways is 
the probable ipethod of compensation. 

(36) Histamin Reactions Grade II. This indicates partial com- 
pensation. Nine cases present these findings; none had hyper- 
tension nor trouble with their feet. , 

s (3c) Histamin Reactions Grade III. This indicates a marked 
failure of compensation and the clinical data supports this concep- 
tion. Of the 13 patients in this group over one-half have or have 
had serious trouble with their feet. Three of these had gangrene 
when they were tested, 2 came to amputation, the other refused 
and soon died. Two cases had suffered amputation of the other 
leg for gangrene. Two patients had. indolent infections at the time 
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of the examination. In 2 cases blood pressures of 230/80 and 260/95 
were insufficient to compensate for the vascular lesions. That all 
the members of this group are in a hazardous situation seems an 
obvious conclusion. The reactions in 2 cases are shown in Figs. 
1 and 5. 

4. Cases with the Histamin Reaction Consisting of a Good Wheal 
but No Flare. The 13 cases gathered together under this heading 
have been included in the preceding groups but deserve special 
attention. This type of reaction is characteristic of degeneration 
of peripheral nerves." However I have seen it in a moribund 
cardiac case who previously had given normal reactions and again 
in a comatose diabetic (A. C., Table III) who gave normal reactions 
after the acidosis had been overcome. The cause of disappearance 
of the local vasomotor reflexes in these cases is not clear. 

It must be remembered that when the lack of adequate circu- 
lation abolishes both wheal and flare the histamin reaction 
throws no light on the condition of the peripheral vasomotor 
reflexes, for they may be present without being demonstrable. No 
certain division can be made between cases failing to exhibit a 
flare because of diminished circulation and those in whom its appear- 
ance is prevented by degeneration of peripheral nerves; and both 
conditions may occur together. But when the wheal always appears 
promptly and becomes well developed and no flare follows, degenera- 
tion of the peripheral nerves should certainly be suspected, and it is 
of interest to examine certain clinical characteristics of the group of 
diabetics, showing this type of reaction. 

In 2 cases the wheal appeared within five minutes but no flare 
followed. In 11 cases the wheal was absent at five but appeared 
within ten. minutes and became well developed, suggesting a dis-- 
appearance of the reflex together with some diminution of the cir- 
culation. Five of the 13 exhibited numbness and paresthesias 
whicli led to the clinical diagnosis of peripheral neuritis by the 
physician in charge, in the remainder this condition was not sus- 
pected. A surprisingly large percentage have had trouble with 
their feet, 3 had gangrene at the time of testing (J. K., Fig. 5 and 
P. K., Fig. 3 are in this group). Another (L. B., Fig. 4) exhibited 
this type of reaction after recovery from gangrene, another had 
previously suffered amputation of the other leg. The group as a 
whole suggests that a lack of vasomotor response may be a factor 
in the development of gangrene which deserves more attention. 
The lack of resistance to infection seen in other nervous diseases is 
perhaps analogous. 

Histamin Reactions on Patients with Gangrene of the Feet. The 
reactions have been elicited in 14 patients with gangrene of the feet; 
in 2 the lesions were bilateral. Eight of these patients were seen 
after the series of 100 cases had been completed. Twelve had dia- 
betes, the remainder were diagnosed arteriosclerosis. The findings 



164 STARR: CIRCULATIO]Sr OF THE FEET IN DIABETES 

on 5 of the diabetics are pictured in the figures. In all cases the 
diabetes was easily controlled and the urine and blood sugar became 
normal within a few days after admission. The legs were placed in 
a cabinet or bed tent unarmed by electric light bulbs, the lesions 
were lightly dressed. 


Explanation op Figxjues. 

The histamin reactions are indicated diagrammatically, and are in scale ivith the 
ruled centimeter in the upper left-hand comer. The tests were placed on the anterior 
aspect of the leg at the level indicated by the relation to the leg diagram. The number 
indicates the time in minutes after the introduction of histamin. Small dotted 
circles indicate red spots, the much larger dotted circles indicate the outline of flares. 
(No attempt has been made to indicate the speckled appearance of some flares.) 
Wheals are outlined by a solid line, the number of cross hatches indicating height. 

The presence or absence of arterial pulsation is indicated by a -h or — sign located 
at the level of the artery on the leg diagram. The letter P indicates pain not associ- 
ated with movement; C indicates pain associated with movement (intermittent 
claudication); S indicates disturbance of sensation;, these letters are located near the 
spot where the sensation was felt. Areas of gangrene or of acute inflammation have 
been shaded. 



Fig. 1. — J. H., aged fifty-nine years. Diabetes mellitus just diagnosed, foot pain- 
ful for four months. Foot becomes blue when in dependent position, blanched when 
elevated. A red flush extended half way over the dorsum, histamin was pricked into 
this but no response could be seen. Moderate generalized arteriosclerosis. Roentgen 
ray showed calcification in the arteries of both legs. Auricular fibrillation. Blood 
pressure 230-130/80. Gangrene of tip of second toe seven days after the tests. 
Amputation at junction of middle and lower thirds of thigh. Healing of stump satis- 
factory. Patient died suddenly six weeks after discharge from hospital. No necropsy. 


The histamin reactions pictured in Fig. 1 represent the most 
common finding except that on the dorsum of the foot a red spot 
is usually seen. Normal reactions occurring only above the knee 
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occurred in twelve of the sixteen legs witli gangrene of the feet. 
This finding suggests a reason for the surgical experience that 
amputation below the knee is usually unsuccessful. 

The other types of reaction found are illustrated in Figs. 2 to 5. 
They will be discussed later. 



Fig. 2. — E. A., aged forty-one years. Diabetes mellitus for fourteen years. Ulcer 
under ball of foot for three months, gangrenous spot developed a week before admis- 
sion with red streaks extending up leg. Slight arterial calcification by Roentgen 
ray. Foot did well until three days after testing when pain developed in calf, later 
in popliteal space. Sudden coUapse and death two days later. Necropsy not per- 
mitted. 


Discussion. When histamin reactions are elicited on the feet in 
the manner prescribed the causes of diminished vascular response 
can be grouped under two principal headings. First, that due to 
peripheral vascular disease and characterized by normal responses 
on the thigh becoming progressively more abnormal down the leg. 
A second type is to be attributed to cardiac weakness and its accom- 
panying vasoconstriction; in extreme cases it is characterized by 
abnormal reactions all along the leg, when the condition is less 
marked by reactions much similar to tliose seen in peripheral vas- 
cular disease. Patients moribund from a variety of causes have 
shoViTi this tj^e. However, as many cases of mild cardiac decom- 
pensation show normal reactions, the cardiac tyjie of reduced 
reactions is to be expected only when the clinical picture is obvious. 

Botli of these types may occur together. In patients with periph- 
eral vascular disease marked rapid fluctuations in the general con- 
dition have been accompanied by corresponding changes in the 
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reactions on the feet. Such observations provide evidence that the 
circulation in the extremities may be increased by an improvement in 
the patient’s general condition; they illustrate a principle under- 
l;jdng the conservative treatment of pedal lesions. 

Both the histamin reaction and the studies of caloric output 
indicate that the majority of diabetics have a subnormal circulation 
in their feet. Morrison and Bogen^- found that arterial calcification 
could be demonstrated by Roentgen ray in 53 per cent of 324 unse- 
lected diabetics. At necropsy arteriosclerosis is found in 79 per cent 



Fig. 3. — P. K., aged sixty-five years. Diabetes mellitus for eighteen, years. Sore 
toe since 1925. Admitted November 26, 1927. First and second toes reddened, 
swollen, insensitive, pus exudes from below a callus. Bullaj on great toes. Roent- 
gen ray showed loss of substance of terminal phalanx of right great toe with rare- 
faction of all bones of feet, also considerable calcification in vessels of feet and legs. 
Very marked arteriosclerosis of all palpable vessels. Paroxysmal auricular tachy- 
cardia with slight cardiac decompensation. Discharged February 22, 192S. Read- 
mitted hlarch, 1929. Auricular fibrillation. Lesions of foot healed, only some redness 
of toes remaining. 

of the diabetics in Joslin’s series.^* A case of diabetes and one of 
arteriosclerotic gangrene tested by Stewart^^ gave a low caloric 
output in both the gangrenous and the normal foot. Therefore, 
our results are consistent with other knowledge on the subject and 
are a demonstration of the feeble cutaneous circulation in diabetes 
long recognized by clinicians. 

Taking the results as a whole there is general correspondence 
between the clinical examination of the feet and the reaction of the 
skin of the feet to histamin. The same general agreement is seen 
between the physical findings and the caloric output (Table I). 
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Therefore in many cases these tests provide only confirmatory evi- 
dence of a normal or pathologic condition of the circulation in the 
feet. But the results recorded in Table I indicate that a consider- 
able reduction in the circulation may occur without the develop- 
ment of any physical signs and that their full development occurs 
only when reduction is extreme. 

But as soon as individual patients are studied it is seen that the 
histamin reaction will at times detect change in the circulatory 
responses when they would not otherwise be suspected, and will 
demonstrate normal conditions in the minute vessels' when the 



Fig. 4. — L. B., aged fifty-seven years. Diabetes meUitus for fourteen years. 
Toes sore for six weeks. On admission April 29, 1929 gangrenous ulcer on middle 
toe surrounded by inflamed area. Great toe also inflamed. Numbness and paresthe- 
sias of entire foot. Slight edema to ankle, Roentgen ray showed marked absorption 
of terminal phalanx of middle toe, and some calcification of dorsalis pedis arteries. 
Toes healed by May 30, 1929. Paresthesias remained. 


physical examination indicates arterial disease. The calorimetric 
studies also show these two tj^ies. Therefore the histamin reaction 
together with the physical examination permits the easy clinical 
demonstration of certain conditions long recognized in the pathologic 
literature, but not associated with individual patients nor made the 
basis for prognosis and treatment. Thus, it is easy to determine 
whether the compensatory changes, as rise in general blood pressure 
and development of new blood paths, have overcome the handicap 
of a sclerotic main artery. In other cases evidence of abnormal 
vascular responses without demonstrable sclerosis of larger vessels 
suggests pathologic change beginning peripherally, and arterio- 
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sclerosis of this tjqie is not uncommon. In some cases evidence 
of failure of local vasomotor reflex responses may be secured. Thus 
the histamin reaction supplements the physical examination, the 
former demonstrating the physiologic conditions in the minute 
vessels, the latter providing information concerning the larger 
arteries. 



Fig. 5. — Histamin reactions on anterior and posterior aspects of leg as indicated 
by dotted lines. J. K., aged sixty-six years. Diabetes mellitus for eight years. Heel 
sore for about three weeks. On admission April 30, 1929, large ulcer u-ith gangrenous 
margins extending down to os calcis, lower part of leg somewhat wasted, paresthesias 
over right foot. Rales at lung bases. Retention of urine, blood-urea nitrogen 31 mg. 
per 100 cc. Slight evening fever. Blood pressure 130/57. Roentgen ray showed 
tuberculous infiltration of both apices probably active, also calcification in leg arteries. 
No tubercle bacilli found in sputum. Conservative treatment until May 18, 1929, 
caused improvement in rflles, normal blood-urea nitrogen, slightly less fever; pain 
persisted, no improvement in gangrene, nor change in histamin reactions. 

Amputation May 18, 1929, 8 inches below tibial tubercle. Convalescence stormy, 
healing of stump delayed. Discharged Jime 17, 1929, vath stump almost healed. 
July 7, 1929, stump reported healed, August 23, 1929, reported to be getting about on 
peg leg. January 3, 1930, working, getting about on peg leg, there is an area the size 
of a match head on stump which is dressed daily; not under care of physician. 

Pathologic report on vessels of stump. Grossly anterior tibial essentially normal 
lumen open, wall possibly a little thick. Posterior tibial small and thickened and a 
lumen was demonstrated only in the upper portion. Sections confirmatory. Diag- 
nosis endarteritis obliterans of posterior tibial. 


It is obvious that data on the 100 diabetics have not been in 
existence long enough to determine finally their prognostic significance ; 
but several features should be pointed out. The group of cases 
showing generalized arteriosclerosis with obliteration of dorsalis 
pedis pulsation and a Grade III histamin reaction contains over 
50 per cent of cases with serious trouble with their feet; the situation 
of patients showing these findings must be regarded as hazardous. 
The group of cases with generalized arteriosclerosis, a Grade III 




STARR: CIRCULATION OF THE FEET IN DIABETES 


169 


histamin reaction, but with a palpable dorsalis pedis pulse also 
shows a high percentage of trouble, but the number of recoveries 
without amputation is striking. In contrast to these, the cases 
with normal histamin reactions show almost complete freedom from 
trouble with their feet and it would appear that these cases had 
little to fear from this complication. Attempts at making a prog- 
nosis for patients in the intermediate groups had best be suspended 
until more time has elapsed. The results show one thing clearly, a 
consideration of both the pltysical examination and the histamin 
reaction gives far better indication of the incidence of trouble with 
the feet than does a consideration of either alone. 

In considering the group of cases in which gangrene has already 
occurred one finds that this condition is usually accompanied by 
profound alterations in all histamin reactions below the knee, but 
that gangrene may occur with but little reduction in the reactions. 
Cases of gangrene when the usual signs of diminished circulation 
are absent have been reported by others.^® 

In considering the usefulness of the histamm reaction in deter- 
mining the course of treatment several facts should be pointed out. 
The histamin reaction can be improved by treatment. A Grade III 
reaction in a patient with gangrene of the foot does not demand 
amputation, both gangrene and reaction may improve together. 

However a study of the series leaves one with certain definite 
impressions. Patients with a Grade III histamin reaction on the 
foot and a good dorsalis pedis pulse have often recovered from 
gangrene without amputation; in those with similar reactions but 
with no pulsation in the dorsalis pedis conservative treatment has 
not been successful. Patients with no complete histamin reactions 
below the knee have usually come to high amputation or died. 
Improvement in the reactions 'after a period of conservative treat- 
ment is encouraging, lack of it discouraging. The prognostic signifi- 
cance of the disappearance of the vasomotor reflexes cannot be 
evaluated from the data now at hand. 

In discussing the value of the histamin reactions in choosing the 
level of amputation certain considerations must be emphasized. 
A blood supply which perfectly suffices for the nutrition of a limb 
may be insufficient to ensure cicatrization of a stump.^^ The process 
of healing is to be thought of as demanding hypertrophy and hyper- 
plasia of the vascular bed with an increased blood supply. There- 
fore the decision regarding level of amputation should be based not 
only on the circulatory conditions present before amputation but 
also upon an estimate of the possibility of increase of circulation. 
While no criteria exist on which tliis estimation can be based with 
certainty, the age and strength of the patient, the duration of the 
disease, the condition of the heart, vessels, and blood pressure are 
to be thought of as factors, as well as local vascular conditions. 

An abnormal histamin reaction indicating imperfect compensa- 
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tion would seem to offer a poor cliance of successful healing of a 
stump at that level; no amputation has been advised where the 
reactions were abnormal. On the other hand normal conditions in 
minute vessels may have been attained by a maximum of circulatory 
compensation, and the increase necessary to heal a stump may not 
be possible. However, as many elderly patients never walk after 
amputations above the knee and as lower amputations are at times 
successful, it seems legitimate to attempt this procedure where the 
histamin reaction is normal, the condition of the large arteries 
satisfactory, and the general condition good. An amputation below 
the knee was performed on one of our cases of diabetic gangrene 
which partly’’ met these conditions and while healing was delayed, 
a stump was eventually secured which has been supporting an 
artificial leg for six months. To summarize, an abnormal histamin 
reaction appears to us to contraindicate amputation at that level, 
but a normal reaction is no guarantee of success. That this conclu- 
sion is based on reasoning rather than on the data must be empha- 
sized; data on this point will accumulate but slowly. 

Summary and Conclusions. In a series of 100 unselected diabetics 
under treatment the response of the skin of the lower extremities to 
histamin under standard conditions indicated that 32 per cent had 
a normal circulation in their feet, in 34 per cent the circulation was 
somewhat impaired, in 34 per cent markedly impaired. The caloric 
output of the feet was determined thirty times in 8 diabetics; it 
was constantly below normal in 6 patients. It is concluded that the 
majority of diabetics have an abnormally low bloodflow through 
their feet. 

The circulation in the feet of certain diabetics may varj’’ markedly 
with their general condition, but in certain arteriosclerotic diabetics 
improvement in general condition is not followed by improvement 
in circulation to the feet. In' certain arteriosclerotic individuals 
the height of the general blood pressure has a marked influence on 
the circulation to the feet. 

The reaction of the skin of the feet to histamin together with the 
physical findings permits the demonstration of the presence or 
absence of adaptations to compensate for sclerotic narrowing of the 
large arteries, and allows the clinical detection of pathologic change 
in the minute vessels when the larger arteries are not notably 
involved. In certain cases the presence or absence of local vaso- 
motor reflex responses can be demonstrated. 

Such demonstrations permit the assignment of individual cases to 
one of a number of groups. The great majority of patients with 
trouble with their feet or history of it fall into turn groups character- 
ized by markedly abnormal histamin reactions and generalized arte- 
riosclerotic changes. The data plainly imply that by considering the 
histamin reaction together with the physical findings a more accur- 
ate prognosis can be made than by considering either separately. 
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The tj’pes of histamin reaction occurring on the legs of 14 patients 
with gangrene of the feet are described. The value of this evidence 
in aiding the selection of treatment and choosing the level of ampu- 
tation is discussed. 
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NORMAL URINE SUGAR IN CYSTOSCOPIC EXAMINATIONS. 

By Russell Richardson, M.D., 

ASSOCIATE IN MEDICINE AT THE SCHOOE OF MEDICINE, UNIVEIISITT OF PENNSYLVANIA, 
AND DIRECTOR OF THE LABORATORY OF THE METHODIST EPISCOPAL HOSPITAL, 

AND 

Ruth S. Bitter 

PHILADELPHIA. 

(From the Laboratory of the Methodist Episcopal Hospital.) 

The presence of a reducing substance in normal urine has been 
recognized since Pavy, in 1899, held that the kidneys were permeable 
to small traces of what he thought to be dextrose. Its character and 
origin, however, are still a matter of discussion. Folin and Berg- 
lund’^ and Eagle” believe that it is made up of carbohydrates, not 
dextrose, ^yhich are taken in with the food, and which tlie body is 
unable^to^utilize. Greenwald, Gross and SameP give it a double 
origin; according to Folin, partly from the metabolization of pro- 
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tein, and, more recently, possibly from carbohydrates formed by 
intestinal bacteria. . Benedict,'* on the other hand, thinks that it is 
partly dextrose which has escaped through the Iddneys in small 
amounts from a normal blood sugar. The presence and amount 
of this substance in the blood are still undetermined, due to inclusion 
of it, if present, in the regular quantitative methods for blood sugar. 
Hubbard and Allison® have recently pointed out that, if the blood 
filtrate according to Folin and Wu be fermented with B. coli, and 
the reduction then determined, there is found a small residue of non- 
fermentable material which may have some connection with this 
reducing substance in the urine. In this work we shall speak of this 
reducing substance as sugar, as it appears that some of it, at least, 
is carboh 3 ’'drate. 

We have been interested in this sugar from a different angle; 
namely, the ability of the kidneys to excrete it in health and disease. 
We wish to report at this time on the results of sugar determina- 
tions on urines procured from both kidneys by ureteral catheteriza- 
tion done during cystoscopic examinations. These examinations 
were made in the course of studying patients who presented symp- 
toms pointing to a lesion in one or the other kidney. The specimens 
were collected in the customary manner and were sent to the labora- 
tory for routine examination, and culture and guinea-pig inoculation. 
We have used paired specimens because, as we felt that there was 
still too much uncertainty regarding this sugar in the blood, it 
seemed that a comparison of urines from a normal and a damaged 
kidney, both excreting from the same blood, would make possible a 
more definite study. 

The method used for determining the urine sugar was that of 
Folin® with more recent changes.*^ This method calls for 5 cc. of 
urine, but on account of the small amount of urine sometimes pro- 
cured In ureteral catheterization, we have adapted the method for 
smaller amounts. These examinations were sufficiently checked 
with those done on the full 5 cc. so that there is no question of their 
accuracy; the difference in results between the two methods was so 
small as to be negligible. The results are expressed in mg. per 
100 cc. of urine. 

It is probable that the blood reaching both kidneys is similar in 
composition, so that with equal function similar urines should result. 
In the various forms of nephritis, both kidneys are usually more or 
less equally affected. In the kidneys presented to the surgeon, on 
the other hand, there is most often a damaging affectiom which is 
unilateral. The surgeon considering opertition must determine 
three things; (1) Which kidney is affected and by what variety 
of process? (2) how much the function of ^ the damaged kidney is 
decreased, and (3) whether the function of the other kidney is 
sufficient to do the work of both if the damaged kidney is removed? 
We think that a study of the sugar in the specimens from both 
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kidneys aids in this work, especially when taken in conjunction 
with such accepted examinations as the phenolsulphonephthalein, 
indigo carmine, routine study and culture of the urine, together 
with the clinical findings. 

In all, 96 pairs of specimens were examined and the results com- 
pared. It was not possible to determine accm-ately the condition in 
24 cases, either because of insufficient data or because they are still 
under study. In 36 cases (38 per cent) the kidneys appeared to be 
normal in function, or at least as far as could be determined by 
usual urologic methods, there were no unilateral lesions which 
decreased the efficiency of either organ. (Table I.) In all of these 
the sugar excreted by both kidneys was singularly similar in amount. 
The amount of this sugar found in the urines of these supposedlj’’ 
normal kidneys varied from 9 mg. per 100 cc. of urine to 210 mg. 
per 100 cc. This sugar from pairs of kidneys did not differ more than 
6 to 7 mg. in the higher figures, or 1 to 2 mg. in the lower. In 
those urines with the very high figures, qualitative tests done with 
Benedict’s solution showed some reduction, and the patients were 
found to have an increased blood sugar. In other words, they were 
mild or potential diabetics. Some higher figures were also found 
following a meal. As has been pointed out, we Icnow little of this 
substance in the blood, so that no attempt was made at this time 
to find out from what concentration in the blood the amounts in 
the urine were secreted. Of course, this may vary considerably. 
No special attention was paid to diet. In some cases there was a 
moderate difference in the amount of fiuid excreted and possibly, 
therefore, in the concentration of the sugar. The collection time of 
urine from the two sides was usually equal and the amount of urine 
recovered was generally similar. 


Table I. — Cases -with Both Kidneys Normal and Having Equal Sugar 


Case 

No. 

4 . 


Sugar in mg. per 100 cc. 

Case 

No. 

54 



Sugar in mg. 

per 100 cc. 


Left. 

V. ft. tr. 


Right. 

V. ft. tr. 



' Left. 

. 69 

Right. 

62 

9 . 


. 25 


24 

55 



. 77 

68 

13 . 


V. ft. tr. 


V. ft. tr. 

62 



. 9 

11 

14 . 


. 76 


68 

65 



. 42 

46 

16 . 


. 22 


20 

66 



. 54 

61 

18 . 


. 9 


14 

67 



. 54 

57 

21 . 


. 16 


16 

70 



. 48 

45 

25 . 


. 12 


15 

71 



. 41* 

56 

32 . 


. 36 


31 

73 



. 26 

30 

33 . 


. 17 


17 

80 



. 20 

17 

34 . 


. 141 


138 

82 



. 90 

100 

35 . 


. 86 


80 

83 



. 144 

148 

37 . 


. 210 


204 

84 



. 112 

120 

44 . 


. 26 


23 

86 



ft. tr. 

ft. tr. 

45 . 


. 11 


9 

90 



ft. tr. 

ft. tr. 

46 . 


. 33 


38 

93 



. 106 

112 

47 , 


. 17 


17 

99 



. 42 

44 

48 . 


. 17 


17 

100 



ft. tr. 

ft. tr. 


* Accidentally diluted vith salt solution during collection. 
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Usually only one examination was done on the cases with normal 
kidneys. Onepatient, however, was examined three times at intervals 
of about a week. Each time the sugar from both kidneys was very 
nearly equal, showing that the two normal organs apparently do not 
vary in function from time to time. The figures were for the first 
examination, left 17 mg. per 100 cc. urine, right 16 mg. per 100 cc. 
urine; second examination, left 20 mg., right 23 mg., and third 
examination, left 38 mg., right 37 mg. 

The presence of a considerable number of B. coli in the urine 
without other evidence of inflammation seemed to make little or 
no difference in the amount of sugar excreted. These organisms 
were present in 6 cases when no pus or other evidences of inflamma- 
tion or defective function were found. (Table II.) 


Table II. — Cases ■r'ith Normal Function and Bacillus Coli Found in 
Culture from Both Urines. 


Sugar in mg. per 
100 cc. 


Case No. 

Left. 

Right 

5 . . 

. . 30 

30 

12 , . 

. . 14 

XX 

20 . . 

. . 16 

17 

40 . . 

. . 45 

46 


45 

45 


38 

41 


17 

19 


21 

19 


19 

17 


25 

26 


24 

24 

60 . , 

, . 49 

43 


19 

18 

97 . . 

. . 34 

34 


12.30 P.M. Apr. 1, 1929 (following lunch) 

1.00 P.M. 

1.30 P.M. 

2.00 P.M. 

2.30 P.M. 

3.00 P.M. 

3.30 P.M. 

4.00 P.M. 

May 16, 1929 
June 11, 1929 


In those patients where one kidney was apparently without func- 
tion we found that the corresponding urine showed no sugar, or 
only a trace as compared to the urine from the normal side. Several 
of these kidneys were removed and found to have very little func- 
tioning tissue; they usually showed a severe hydronephrosis or infec- 
tion. However, where a moderate amount of apparently function- 
ing tissue still remained, even with lesions present, such as tubercu- 
lous abscesses, sugar from the affected side was definitely present, 
though much less than in urine from the normal Iddney. (Table 

III.) 

There were 4 cases in which a kidney with a decreased phenol- 
sulphonephthalein excretion showed a definitely higher concentra- 
tion of sugar than its fellow. The first time that this occurred it 
was thought that there had been an error in collecting the right and 
left specimens. In the later cases, however, the collection was made 
personally and with such care that no such explanation was possible. 
This combination accompanied, in all 4 cases, a kidney damage 
that was of short duration; in 3 cases a stone with temporary ureteral 
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obstruction and in the fourth an acute perinephric infection of about 
five days’ standing. A possible explanation for this seems to be 
indicated from the work of Richards and Wearn®-'* who found, in 
the frog, by quantitative examination, that chlorids and sugar were 
passed through the glomerular filter and reabsorbed by the tubules 
from the filtrate. We would suggest the possibility that the dam- 
aged renal tubules may have been unable to reabsorb all of the sugar 
from the filtrate, so that it was excreted in larger amount than from 
the good kidney.* Unfortunately, we did not do the chlorid deter- 
mination on these specimens. However, in one case we estimated 
the urea nitrogen and found it to be, as the sugar, larger in amount 
from the damaged kidney. (Table IV.) 


V 


Table 

HI. — Cases with One Kidney 

Damaged 

AND 

Excreting Less 

Sugar 

Case 

No. 

Sugar in mg. per 100 co. 

Case 

No. 


Sugar in mg. per 100 cc. 

Damaged. 

Normal. 


Damaged. 

Normal 

7 . 

. V. ft. tr. 

15 

68 

, 

. 22 

45 

8 . 

. . None 

12 

74 


. 25 

35 

11 . 

. . 7 

25 

77 


. 30 

53 

19 . 

. . 19 

51 

78 


. ft. tr. 

40 

23 . 

. . IS 

45 

79 


. 20 

44 

24 . 

. . 15 

31 

81 


. 22 

27 

28 . 

. . 16 

23 

85 


. 15 

20 

36 . 

. . 17 

35 

87 . 


. 18 

28 

51 . 

. . 29 

42 

89 . 


. 38 

68 

56 . 

, . 42 

61 

91 . 


ft. tr. 

100 

58 . 

. . 8 

49 





Table 

IV. — Cases in 

Which the Damaged Kidney 

Excreted More 

Sugar 


Sugar in mg. per 100 cc. 


Case No. 

Damaged. 

Normal. 

42 . . 

. 95 

49 

Ureteral stone with obstruction of short duration 

57 . . 

. 56 

40 

Chronic pyelitis 

63 . . 

. 63 

42 

Renal calculus 

72 . . 

. 68 

37 

Acute renal and perinephric infection. 


IMrs. E. 0., following an acute attack of ureteral obstruction by 
calculus, excreted 34 per cent phenolsulphonephthalein on the 
normal side and 1.5 per cent on the damaged side. The sugar from 
the corresponding kidneys was 49 mg. and 95 mg. per 100 cc. 
of urine. It is also of interest that the urine urea nitrogen on the 
damaged side showed an increase over that from the normal kidnejq 
namely, in 4 specimens 12 to 15 mg. on the normal side, 19 to 
28 mg. from the damaged organ. After nine days of rest and 
treatment, during which a stone was passed, the two kidneys 
showed a normal phenolsulphonephthalein test and urine sugars 
equal in amount. 

* Since the above was written there has appeared a paper by James A. Hawkins, 
Eaton M. MacKay and Donald D. Van Sls'ke (Glucose Excretion in Bright’s Disease, 
J. Clin. Invest., 1929, 8, 107) who suggest this to account for increase of urine sugar 
in nephritis. 
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It was possible to study sections from one kidney in the urine 
from which this condition was found. 

Case Eeport. Case I. — A woman, aged twenty-eight j'^ears, came to 
the hospital with signs of acute infection and pain in the right loin of five 
days’ duration. Her temperature ranged from 105° to 106° F. and the 
white blood cell count ran about 21,000. She had had a carbuncle of the 
thigh several weeks previously. All other examinations were negative. A 
cystoscopic examination showed 1 left and 2 right ureters opening into the 
bladder. It was found that the left Iddney excreted a urine ivith good 
phenolsulphonephthalein concentration and sugar of 37 mg. per 100 cc. 
urine. The right kidne}’’, on the other hand, excreted a urine with only a 
trace of phenolsulphonephthalein but with a sugar content of 68 mg. per 
100 cc. of urine. It seemed that this sugar might be increased in urine 
from an obviously damaged lddne 3 ’^ because the affected tubules were not 
able to reabsorb it from the glomerular filtrate. At operation the_ right 
kidnej’’ was found to be the center of a severe inflammatorj’' condition in 
which the Staphjdococcus aureus was present. When the kidney was 
removed and the region drained the patient improved greath\ Microscopic 
sections of the kidne.y showed an inflammatorj’’ reaction at the periphery to 
a depth of several millimeters, and beneath that a congestion of the glom- 
eruli with red blood cells, and marked damage to the tubules, the epithelium 
of which showed much necrosis. 

Folin and Berglund^ have shown that following a meal this sugar 
in the urine rises to an amount much above that found during the 
post absorptive stage. It seemed to us that a slightly damaged 
kidnej'’ should be able to excrete an amount of this sugar equal to 
the normal kidney during the post absorptive stage, but that fol- 
lowing a meal it might not be able to take care of the increased 
amount normally present in the blood at this time. In order to 
demonstrate this it was, of course, necessary to leave the catheters 
in place for several hours, the cystoscope however, being removed. 
Several patients were examined in this way, though occasionally the 
presence of the catheters caused too much pain to allow of continu- 
ing the examination. The following case illustrates this point: 

Case II. — P. S., male, aged forty-two years, had a recurrent stricture of 
the left ureter which gave considerable pain from time to time. He returned 
for several dilatations. The phenolsulphonephthalein excretion was equal 
on both sides, and normal in amount, with no leakage into the bladder. 
The postabsorptive sugar amounts were: left, 20 mg., and right, 21 mg. 
per 100 cc. of urine. One hour after a meal, with the catheters in place, 
the left kidnej' excreted 43 mg. and the right 57 mg. per 100 cc. of urine, 
and one hour later the left excreted 28 mg. and the right 37 mg. per 100 cc. 
of urine. Apparently the defective left kidney had not a reserve function 
equal to the right, although it seemed able to work satisfactorily when not 
under a_ strain. The same result was found in two later examinations in 
this patient as well as in several other patients. (Table V.) 

A case of polycystic kidneys, in which there had been some local 
pain, showed from the left kidney 31 mg. and from the right 
23 mg. sugar per 100 cc. of urine. The diagnosis was confirmed 
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at operation, there being “a very large polycystic kidney on the left 
side and a somewhat smaller polycystic kidney on the right.” The 
phenolsulphonephthalein examinations were normal and equal. 


Table V. — Case 52, Showing Inability op Damaged Left Kidney to Equal 
Function of Its Fellow in Absorptive Period. For Comparison with 
THE Normal, See Case 40, Table II. 


Sugar. 


Urea N. 

Left. Right. 

Left. 

Right. 

43 

57 

12 

18 One hour after lunch. 

28 

37 

8 

12 Two hours after lunch. 

20 

21 

5 

6 Three hours after lunch. 

26 

31 


. . Four hours after lunch. 

Table VI. — Cases 

IN Which Both 

Kidneys Were Damaged and Probably 



Deficient. 



Sugar in mg. per 100 oc. 

Case No. 


Left. 

Right. Diagnosis. 

6 . . , 


. . 52 

35 Double hydronephrosis. 

22 ... 

, , 

. . 31 

24 Polycystic kidneys. 

26 ■ . . . , 

, . 

. . 10 

11 Chronic nephritis. 


Conclusions. 1. Normal urine sugars in speeimens obtained by 
ureteral catheterization usually show approximately equal amounts 
of sugar from the two kidneys in the absence of any disease which 
damages the efficiency of either kidney. 

2. Where a kidney is badly damaged the sugar is very much 
decreased compared with that from the normal kidney. 

3. An increased sugar secretion may accompany an apparently 
temporary damage which is demonstrable by decreased phenol- 
sulphonephthalein tests. 

4. A slight reduction in functional efficiency may be evident only 
when the kidneys are forced to excrete sugar at a higher concent- 
tration, as following a meal. The damaged kidnej’^ cannot excrete 
urine of as high a sugar content as its fellow. 
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DIABETIC KETOSIS AND FUNCTIONAL RENAL 
INSUFFICIENCY. 

By Alvin F. Coburn, M,D., 

INSTRUCTOR IN MEDICINE, COEUMBIA UNIVERSITY; RESIDENT PHYSICIAN 
PRESBYTERIAN HOSPITAL. 

(From the Department of Practice of Medicine, Presbyterian Hospital, and the 
College of Physicians and Surgeons, New York.) 

NoTivmisTANDiNG the use of insulin and the emphasis that has 
been placed on the diagnosis and treatment of diabetic coma, deatli 
continues to occur in patients with severe ketosis. In some instances 
a fatal outcome might be obviated if there existed greater loiowledge 
of the difficulties which must be overcome to restore the patient to 
health. With this purpose, a study is made of the patients in dia- 
betic ketosis admitted to the medical w^ards of the Presbyterian 
Hospital between 1916 and 1930. 

This group, comprising approximately 132 instances of severe 
ketosis, that is, with marked symptoms and a blood C02-combining 
power of less than 25 volumes per cent, may be divided into two 
classes: (1) 30 patients treated before 1923 without insulin, and (2), 
92' instances of ketosis treated with insulin. In the first group 
death was usually inevitable; there were only two recoveries from 
ketosis. With the therapeutic measures now commonly employed, 
there have been twenty-seven fatalities since 1923 in the second 
group. Of these, eleven seemed unavoidable; that is, 6 patients 
died of other diseases, including lobar pneumonia, coronary occlu- 
sion, and tuberculosis. Three other patients were admitted mori- 
bund, and 2 died suddenly from unexplained causes. Sixteen 
patients, while being treated with insulin, died of diabetic ketosis 
without complication, so far as could be determined. This investi- 
gation is made to determine the factors responsible for such fatalities. 

In any such study of a considerable number of cases, the variable 
factors concerned are many. There were certain- features of strildng 
prognostic importance, particularly the age of the patient, the 
duration of ketosis before admission to the hospital, and the severity 
of ketosis at the time of admission. These have long been known 
and are apparent in most studies of diabetic ketosis. There were 
other signs and symptoms which were extremely variable and could 
not be correlated, such as adiposity, vomiting, dehydration, and 
starvation, and the same Avas true of various laboratory findings; 
COo-combining power, total base, blood and urinary acetone, blood 
sugar and blood fat. 

There were, however, one symptom, or symptom complex, and 
one corresponding therapeutic procedure which in many of the more 
serious cases became important factors, and in some cases appar- 
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ently deciding factors in the ultimate outcome. This symptom 
complex was renal insufficiency, with particular reference to the 
excretion of acetone bodies; and the procedure wdiich alleviated it 
was the intravenous infusions of large amounts of fluid. 

The importance of the symptom complex of renal insufficiency 
and the effectiveness of intravenous fluids became apparent in the 
following way: 

(a) In accordance with the accepted practice of the time, the 
group of pre-insulin ketoses were all treated by repeated intravenous 
infusions of large amounts of fluid containing sodium bicarbonate 
and sodium chlorid. This resulted in increased urinary excretion 
and particularly in the excretion of large amounts of acetone bodies. 
In the study of these cases it was noted that by this therapy the 
ketosis in many cases was alleviated, often for several days, and 
that the cases which showed greatest improvement -were those in 
which there was the largest excretion of acetone bodies. 

(b) On the other hand, after the advent of insulin, it became the 
custom to treat cases of diabetic ketosis with frequently repeated 
doses of insulin and glucose, together with moderate amounts of 
fluid by mouth or by hypodermoclysis. On analysis of this group of 
cases, particularly those who eventually died, it was found that 
there were several who on tliis regime failed rapidly during the first 
twenty-four hours after admission, wdth symptoms of circulatory 
collapse, and with the Iddneys either excreting no urine at ail, or 
else excreting urine which contained only traces of acetone bodies. 

(e) In still another group, it w^as found that a rapidly failing 
course, such as described in (6) above, w'as often suddenly and 
strikingly remedied by repeated intravenous infusions, with a coin- 
cident recovery of renal efficiency and flushing out of acetone bodies 
in large quantities. 

In this study it was seen that patients in severe diabetic ketosis 
might recover without insulin. On the other hand, some of those 
treated with insulin died of renal insufficiency. A phase of renal 
insufficiency that frequently puzzled w^as the state of ketosis without 
ketonuria. A factor of importance in overcoming renal insufficiency 
was the production of diuresis, achieved best by the use of intra- 
venous fluids. 

Relief from Ketosis Without the Use of Insuliii. Previous to 1923 
many patients in ketosis were temporarily relieved by infusions, 
only to sink deeper into coma and die of diabetes. This is demon- 
strated by a typical case. No. 54705. 

Case No. 54705.— The patient, a housevife, aged forty-four years, had 
been treated for diabetes for three years. She had been drowsy for one 
month with some improvement from time to time. On examination slic 
was very restless; pulse was 150, and there was acetone odor to breath. 
Blood sugar was 5 gm. per liter; blood COi-combining power was 12 volumes 
per cent; urine ferric chlorid test, 3-1- ; sugar, 4-1-. Following intravenous 
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infusion of sodium bicarbonate, she became quiet and comfortable ^nd 
said she felt well. Pulse dropped to 106. The improvement was only 
temporary and in spite of fluid forced by all routes she sank deeper into 
coma and died, forty-eight hours after admission. Autopsy showed 
nothing striking. 

This illustrates what happened to a great many eases of diabetic 
coma before insulin, wdth temporary response following infusions, 
and subsequently steadily downhill course. 

Two young diabetics demonstrated the fact that recovery from 
severe ketosis maj’’ take place without insulin, following a marked 
diuresis of acetone bodies. They are numbers 51477 and 48015. 

Case No. 51477. — The patient, a girl, aged twelve j^ears, was admitted 
with a two-year history of diabetes. One year previous she had had a 
short period of drowsiness. The night before entering the hospital she 
neglected her diet and became drowsy. On admission she could be aroused, 
was semicomatose, hjq)erpneic, with strong acetone breath. Her blood 
COrCombining power was 13 volumes per cent. Urine: ferric chlorid test, 
4-}-; glucose, 4 +. During the first two days she received 40 per cent of 
her body weight in fluids, with large amounts of alkali and glucose, com- 
prising three intravenous infusions in aU; 3150 cc. by vein, 4550 cc. by 
mouth, containing 81 gm. of sodium chlorid and sodium bicarbonate. She 
voided 2600 cc. with 4 + ferric chlorid test. The second day she received 
6000 cc. of fluid and voided 4500 cc. vith 4-1- ferric chlorid test. Blood 
COrCombining power rose to 24 volumes per cent and she became bright 
and comfortable for a week, when she again developed symptoms of ketosis 
while on a diet. Again, following intravenous infusions, she became com- 
fortable. The patient left the hospital against ad\dce three weeks after 
admission, improved. 

Case No. 48015. — The patient, a girl, aged nine years, had had symptoms 
of diabetes for only ten days. Three days previous to admission she began 
vomiting, became drowsy and stuporous. On examination she was found 
to be drows}", but could be aroused. Breathing was deep, and acetone odor 
was noticed. Urinalysis: ferric chlorid test, 4 + ; glucose, 4 + ; blood sugar, 
3.8 gm. per liter; blood C02-combining power, 10 volumes per cent; blood 
acetone, 1.1 gm. per liter. The patient was treated by forcing fluids and 
was given sodium bicarbonate and carbohydrate. She voided large 
amounts, containing over 20 gm. of acetone in twenty-four hours, and 
responded rapidly, being discharged after three weeks in the hospital, in 
good condition. The patient has lived a normal life for ten j'^ears, on diet 
and insulin, entering college, September, 1929. 

Renal Insuflaciency. Disturbances of kidney function have been 
frequently encountered in ketosis, in those treated with, as well as 
in those treated without insulin. Most of our patients while in 
ketosis showed albuminuria, cylindruria, and often an elevation of 
the blood urea. Many of those who recovered had been critically 
ill. In these instances the severe symptoms seemed associated with 
falling blood pressure. Oliguria and anuria often followed a par- 
oxysm of vomiting. Two patients who demonstrated the sequence 
of events followdng a disturbance of renal function were numbers 
65330 and 56481. 
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Case No. 65330 (Chart I).— The patient, an American school boy, aged 
sixteen years, had been living on a diet and insulin for three years. Fol- 
lowing an upper respiratory infection three_ days before admission, he 
became ill. Twenty-four hours before entering the hospital he stopped 

Age 16. No. 65330. 

Day No. 1 Day No. 2 Day No. 3 

479 12 479 10 24477 

Time p.M. p.m. p.m. a.m.a.m.a.m.a.m. Noonp.M. p.m. p.m. a.m. a.m. 



Chart I. 


taking insulin, became drows}'- and suffered difficult}' in vision and epi- 
gastric pain. On admission, lie was drowsy, pale and dehydrated, with 
Kussinaul breathing. Pulse rate was 120, excellent in quality. There 
was acetone odor and bilateral ptosis. Urine: ferric chlorid test, 4-f ; 
glucose, 4-1- ; blood COj-combining power was 14 volumes per cent; blood 



182 COBURN; KETOSIS AND FUNCTIONAL RENAL INSUFFICIENCY 


sugar, 3.45 gm. per liter. The patient was treated with 100 units of insulin, 
2000 cc. of fluids enterally and subcutaneously, 150 gm. of carbohydrate 
and heat. Sjanptoms subsided. Three hours later, following a period of 
vomiting, he again became drowsy and noticed visual disturbances. Blood 
C02-combining power rose slowly to 20 volumes per cent. During the 
night the patient was given 200 units of insulin and 200 gm. of glucose by 
hypodermoclysis, receiving 2500 cc. of fluids subcutaneousl 5 ^ Vomiting 
and restlessness continued and the patient became worse. Voiding stopped 
in the earlj'- part of the evening, and in the morning the patient could not 
be aroused. Pulse became weak and blood pressure was found to be 
70 s 3 '^stolic and 40 diastolic. Following an infusion of saline solution 
blood pressure rose to 84 systolic and 50 diastolic. Anuria persisted and 
the patient remained semicomatose. Two hours later the patient was 
found to be completely comatose and the radial pulse could not be felt. 
A half hour after a transfusion of 300 cc. the blood pressure rose to 90 sj^s- 
tolic and 60 diastolic, and 120 cc. of urine were obtained on catheterization. 
An hour later the patient began to void spontaneouslj’’ and became rational. 
Improvement was steady for twenty-four hours, when the patient again 
became restless, complaining of visual disturbances and vomiting. Urine 
was found to be sugar free, although blood sugar was 3.1 gm. per liter, 
later 3.4 gm. per liter. Blood pressure and blood COs-combining power 
fell. Follomng an intravenous infusion of 1000 cc. of saline and glucose, 
the patient voided and sjTnptoms disappeared. 

It was of interest that the urine following anuria contained no acetone 
bodies, while the blood gave a nitroprussid reaction for acetone bodies. 
During a period of oliguria on the tliird day in the hospital the blood 
sugar was markedly elevated and the- urine gave a negative reaction to 
Fehling solution and Benedict solution. 

Case No. 56481.— The patient, a girl, aged twenty-one j’^ears, was 
admitted, for the sixth time, in profound coma of over six hours’ duration, 
with blood COa-combining power of 10 volumes per cent and blood pressure 
of 75 sj'stolic and 40 diastolic. She had been drowsj’’ for several dai's and 
omitted insulin for twenty-four hours because of nausea and vomiting. 
The sequence of events was as follows: 4 to 7 a.m.: No response from 
hj^podermoclysis of glucose and 100 units of insulin. Indwelling catheter 
was inserted. 7 to 8 a.ji.; Coma less deep following intravenous fu- 
sions of 1000 cc. of 5 per cent glucose, with insulin, 50 units, and sodium 
bicarbonate, 20 gm. Hypernea unchanged. Blood COa-combining power 
rose only to 14 volumes per cent. 8 a.m. to 2 p.m.: Acetone disappeared 
from urine at 9 a.m., and then all voiding ceased. Condition fluctuated — 
patient maniacal at times, deeply comatose and occasionally able to answer 
questions; no ‘improvement. 2 to 4 p.m.: Following infusion of saline, 
moderate amount of urine was excreted, 4-1- ; ferric chlorid test. Hypernea 
was definitely less marked. Blood COa-combining power rose to 24 volumes 
per cent. Patient was stiU very drowsy; slight improvement. 4 to 6 p.m. : 
Urine excretion stopped. Patient became more drowsy. 6 p.m. : Trans- 
fusion of 500 cc. of citrated blood. 7 p.m.; Blood pressure became higher 
than at any time since admission, urine began to be excreted, acetone 
present in considerable quantity, progressive improvement clinically. 

It was of interest that two out of three infusions were followed by diuresis 
of short duration, that transfusion was followed by normal voiding, that 
failure to excrete acetone bodies appeared to be the harbinger of renal 
shutdown and that large quantities of albumin were excreted during ketosis. 
It was puzzling that this patient, who voided on admission and 450 cc. a 
few hours later, stopped excreting urine under treatment. 
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The first patient represented ketosis following infection with usual 
treatment and improvement. Circulatory renal collapse, followed 
by an exacerbation of symptoms, resulted in what was almost a 
fatal termination. Excretion of urine began, following the eleva- 
tion of blood pressure after transfusion on the second day in the 
hospital and following an infusion on the third day in the hospital. 
The fall of blood pressure on each occasion came shortly after a 
severe period of vomiting. 

The second patient demonstrated that in diabetic ketosis there 
may occur a disturbance of renal function, in this case characterized 
by a failure to excrete acetone, followed by anuria, and accompanied 
by falling blood pressure and aggravation of symptoms. Treatment 
for diabetes was of no apparent help and it was only after the eleva- 
tion of blood pressure with intravenous fluids, particularly by blood 
transfusion, that renal function was restored and recovery took 
place. 

Death occurred, following renal shutdown, in 16 of our patients 
(18 per cent) treated with insulin. These presented the appearance 
of circulatory renal collapse comparable to some poisonings or 
surgical shock, with low blood pressure and anuria. This occurred 
both in young and elderly patients while the underlying condition 
of ketosis was being attacked with carbohydrate, insulin, and fluids. 
The failure of the kidneys to excrete and the retention of acetone 
bodies formed a vicious circle resulting in death unless renal func- 
tion was reestablished, irrespective of the amount of carbohydrate 
burned with insulin. In those patients who were autopsied nothing 
abnormal was found in the kidneys. Typical examples of this down- 
hill course were: 

Case No. 66033. — The patient, a girl, aged fourteen years, had diabetes 
for over a year, living on a diet mth insulin, 15-0-15. Four days before 
insulin was stopped, and thirty-six hours before she began to vomit. She 
had been drowsy for twent 3 ''-four hours and in coma at least sixteen hours 
before admission. During that period she had received 125 units of insulin 
without any improvement. 

Examination revealed a girl in deep coma. Her blood pressure could 
not be read, although a slight oscillation of the mercurj’' column appeared 
at 40 mm. Bladder was empty on catheterization. Blood sugar was .3.7 gm. 
per liter. In the hospital she was given intravenouslj’' an infusion of 
1000 cc. of 10 per cent glucose and 100 cc. of 5 per cent sodium bicarbonate. 
Blood pressure rose to 118 systolic and 54 diastolic. She voided once — 
sugar, 4+; ferric chlorid test, 2+; but in spite of insulin, carboh 5 'drates, 
sahne, soda, stimulants and fluids by vein, she died in twelve hours, being 
anuric except for a short time following the infusion. 

Case No. 64160. — The patient, a woman, aged thirty-six ycdrs, was 
knovTi to have diabetes, but did not maintain her diet. Two daj-s l^efore 
admission she complained of drowsiness and epigastric pain. She had been 
in coma for twenty-four hours before admission and anuric during that 
period. Onty 150 cc. of fluid were found in the bladder, which had collected 
for over twenty-four hours. In spite of intravenous glucose and saline in 
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large amounts she did not void. Insulin was given as well as stimulants. 
Blood pressure was 42 systolic. During twelve- hours she received 410 
units of insulin, 150 gm. of glucose, 30 gm. of sodium bicarbonate and 4500 
cc. of fluid by all routes. In tliis period only 200 cc. of urine were obtained, 
which was probably a residuum in the bladder. She became steadilj’’ worse 
and died twelve hours after admission. 

In both of these patients renal excretion was absent, and with 
the loss of that channel for the removal of aeetone bodies, the 
oxidation of carbohydrate with insulin was not of apparent value. 

Ketosis Without Ketonuria. Inasmuch as ketonuria is a common 
criterion of ketosis the absence of a ferric chlorid or nitroprussid 
reaction in the urine of a patient in diabetic coma, especially with 
a normal blood C02-combining power, following the administration 
of sodium bicarbonate, may be confusing. This condition, ketosis 
without ketonuria, which has been observed and reported in other 
clinics, occurred in 6 (16 per cent) of our patients before 1923 and 
in 15 (16 per cent) of those treated with insulin. All of the former 
died, while all of the latter presented difficult problems. Of these, 
5 died without resumption of acetone excretion; 9 remained drowsy 
until the kidneys excreted ketones, and I patient with a moderate 
ketonemia recovered without a resumption of excretion of acetone 
bodies. In 3 patients with indwelling catheters, it was seen that the 
disappearance of acetone from the urine preceded anuria. The 
following patients demonstrated the sequence of events that 
occurred in this condition of ketosis without ketonuria. 

Case No. 61852. — The patient, a colored girl, aged twelve years, had 
been treated at the hospital -with diabetes for four years, haAung been in 
ketosis on three previous occasions. On each of these she had excreted 
ketones, 4+, and glucose, 4+, in her urine, and made a good recovery. 
She was on a diet of 130-65-140,* -with insulin 25-0-;-15, whenj folio-wing 
an upper respiratory infection, she became drowsy thirty-six hours before 
admission. On examination she was comatose; blood pressure was 120 
systolic and 80 diastolic; urine showed sugar 4 + and ferric chlorid test l-b. 
Blood COa-combining power was 14 volumes per cent and blood sugar was 
4 gm. per liter. During the first few hours she was treated with insulin, 
hypodermoclysis of saline, stomach lavage with instillation of sodium 
bicarbonate, urinary bladder catheterization and glucose and sodium 
bicarbonate by rectum. After ha-ving received insulin, 175 units; carbo- 
hj’^drate, 155 gm. ; sodium bicarbonate, 10 gm. ; fluid, 1600 cc., and sodium 
chlorid, 5 gm., coma became deeper. She was given an infusion of 200 cc. 
of 10 per cent glucose and digitalis hypodermically. Death occurred a few 
hours later. Necropsy showed nothing significant. The kidneys appeared 
normal. On the previous admissions she had excreted large amounts of 
acetone bodies and recovered, but in this final period of coma urine con- 
tained only slight trace of acetone, although ketosis was marked. Follow- 
ing the use of insulin, carbohydrate and fluid, she sank into deep coma and 
died -within twelve hours. 


* These figures here and subsequently refer to grams of carbohydrate, protein 
and fat respectively. 
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Case No. 69774. The patient, a boy, aged seven years, known to have 
diabetes for three years, was admitted with a twenty-hour history of 
ketosis, accompanied by vomiting. He appeared hyperpneic and rather 
pale, yet was able to answer questions satisfactorily. Urinalysis revealed 
glucose 4:+ and ferric chlorid test 4+. The blood sugar was 6.9 gm. per 
liter and the COs-combining power was only 12.8 volumes per cent. Eight 
hours later, following insulin, 70 units, glucose, 125 gm., sodium chlorid, 
4.5 gm., sodium bicarbonate, 5 gm., and fluid, 2000 cc., enterally and 
subcutaneously, the blood sugar was 1.1 gm. per liter, and the COo-com- 
bining power was 40.4 volumes per cent, w'hile the urine showed glucose 
4+, ferric chlorid Ifl- and nitroprussid test 2-h- The patient’s condition 
had become quite different; hyperpnea and pallor were followed by drowsi- 
ness and oliguria. Following an intravenous infusion of 700 cc. of 10 per 
cent glucose with 40 units of insuhn, he voided large quantities (glucose, 
4-1- ; ferric chlorid test, 0). Eight hours later his blood sugar was 3.45 gm. 
per liter and blood COa-combtning power was 49 volumes per cent. In 
spite of the rising blood COa-combining power, he appeared comatose, 
aroused occasionally only to cry. Neurologic signs, including a positive 
Kernig sign and stiff neck, suggested the possibility of a concomitant, cen- 
tral nervous system disease. Six hours later, without any treatment, he 
suddenly began to excrete ketones in large quantity (ferric chlorid test, 4-1- ) ; 
simultaneously his stupor and neurologic signs disappeared. 

This patient was drowsy, with an almost normal blood COz-combining 
power. Although the urine was free of acetone bodies, he was in ketosis, 
which did not clear up with the oxidation of carbohydrate. The excretion 
of acetone bodies was followed by rapid disappearance of sjTnptoms. 

Case No. 69797.— The patient, a woman, aged twenty years, was 
admitted for the second time in ketosis. She was taking 65 units of insulin 
a day, but not adhering to a diet. Following a furuncle on her lip four 
days pre\dous she began vomiting. On admission she was able to answer 
questions and was quite restless and dyspneic. Blood COa-combining 
power was 20 volumes per cent. Urine gave a 4+ ferric chlorid reaction 
and contained 5 per cent sugar. Blood pressure was 110 systolic and 60 
diastolic. Following the initial infusion, the patient voided a large quan- 
tity of ketones (2.59 or 3.4 gm. per liter). During the next twelve hours, 
wlnle taking 25 units of- insulin each hour, adequate glucose by mouth 
and 1500 cc. of normal saline subcutaneously, urination ceased and her 
blood COo-combining power, which rose to 30 volumes per cent accompanied 
by disappearance of hyperpnea, fell -to 22 volumes per cent, with the 
patient becoming irritable. After a second infusion the patient again 
voided, but only small amounts of acetone (0.096 or 0.13 gm. per liter). 
This specimen had a 1-i- nitroprussid test and a negative ferric chlorid test. 
Six hours later the urine had a negative test for acetone bodies and the 
blood CO:-combining power was only 22 volmnes per cent. Quantitative 
acetone of blood done at this time showed 0.43 gm. per liter. Twelve 
hours later, when on a similar regime with less insulin, she voided urine with 
2-{- ferric chlorid and 3+ nitroprussid tests (0.6 gm. per liter). Improve- 
ment was marked and continued. Flushing the kidnej's on admission 
removed a large quantity of ketones, and then, while under treatment, dis- 
turbances of renal function occurred. An intravenous infusion similar to 
the one given twelve hours before -was followed bj'- diuresis vdthout acetone 
bodies. These were retained, as shown by the blood findings and the 
subsequent flushing of ketones. 

Case No. 64399. — The patient, a Jewish girl, aged twenty years, was 
admitted for the second time, having had diabetes for three years, firing 
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on a diet of 250-80-80 with insulin. For twenty-four hours before admis- 
sion she had had abdominal pain, nausea and vomiting, and became semi- 
comatose nine hours previous to entering the hospital. On examination 
she was restless, uncomfortable and nauseated, with a pulse of 128 and a 
blood pressure of 90 systolic and 50 diastolic. Urine showed glucose 4-f , 
but the ferric chlorid reaction was 0. Blood C02-combining power was 
15 volumes per cent. Treatment consisted of insulin, glucose and alkalis. 
On admission the blood pressure was 90 sj’^stolic and 60 diastolic, the blood 
COo-combining power was 15 volumes per cent and the ferric chlorid reac- 
tion was 0. Follo^ving an infusion of 500 cc. of normal saline and glucose, 
with insulin, 75 units, she excreted considerable urine showing ferric chlorid 
reaction of 2-1- . Another infusion containing sodium bicarbonate was fol- 
lowed by similar urine excretion. The blood pressure rose, and the blood 
COo-combining power became 40 volumes per cent. The next day, while 
the COz-combining power was 65 volumes per cent, the blood pressure 
fell to 92 systolic and 67 diastolic. The urine gave a negative ferric chlorid 
reaction and the patient seemed irritable and nauseated. She was given 
50 units of insulin, 1500 cc. of fluid and glucose enterally and subcutaneously. 
The day following she was worse. The blood COa-cofnbining power fell 
to 25 volumes per cent. She was nauseated and vomiting. The urine still 
gave a negative ferric chlorid reaction. An intravenous infusion of 700 cc. 
of normal sahne, glucose and insulin was followed by diuresis; urine gi\’ing 
ferric chlorid reaction of 4-1-. A similar infusion’ was followed by the 
excretion of 700 cc. of urine; ferric chlorid reaction, 4-1- . After this the 
pulse fell from 128 to 80 and symptoms disappeared. The patient volun- 
teered the information that she then felt normal for the first time since 
admission. 

This patient, while under treatment for three daj's, excreted acetone 
bodies in small amounts ’with a ferric chlorid reaction of 0 or 2-1- . She 
remained uncomfortable, nauseated and continued to have a low blood 
pressure. It was not until the third day that, following intravenous infu- 
sion, she suddenly excreted large amounts of acetone and simultaneously 
became sjmiptom free. 


Case No. 71851. — The patient, a boy, aged eleven years, was admitted 
with a three-week history suggesting diabetes. On .examination he was found 
to be in good condition, but the blood COz-combining power was only 15 
volumes per cent and the blood sugar was 2.5 gm. per liter. He was 
placed on a diet with insulin and seemed to be progressing satisfactorily, 
when twenty-four hours after admission he began vomiting a great deal 
and grew drowsy. Pulse became poor and blood pressure was found to be 
only 75 systolic and 50 diastolic. Although the blood COz-combining 
power had risen from 14 to 31 volumes per cent mth insulin and carbohy- 
drate, the urine, which had contained large amounts of a:cetone, ferric 
chlorid reaction 4-}-, acetone 9.38 gm. per liter, at this time showed ferric 
chlorid test 2-1-, acetone 2.33 gm. per liter. The blood acetone was 0.114 
gm. per liter. The patient, following intravenous infusions of sahne and 
glucose with insulin, passed large quantities of urine, but the ferric chlorid 
reaction became negative (acetone, 0.122 gm. per liter). For twelve hours 
the patient was difficult to arouse, pulse remained poor and blood pressure 
low. Although the urine continued to show ferric chlorid test 0, the blood- 
acetone content diminished from 0.114 gm. per liter to 0.052, then 0.0322 
and then 0.0198, with a blood COa-combining power of 29 volumes per cent. 
Recovery was slow; the acetone bodies were cared for by the oxidation of 
carbohydrate with insuhn. 
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These patients in ketosis appeared to retain acetone bodies in 
their tissues without excreting them in the urine. Some of them 
recovered promptly, following the flushing of acetone bodies. One 
third of these patients sank rapidly into coma, became anuric, and 
died. All of them presented difficult problems. There was only 
one recovery without a resumption of acetone excretion by the 
kidneys. 

The Importance of Diuresis. In patients who passed but small 
amounts of urine, the disappearance of the symptoms of diabetic 
coma was usually slow. In the patients who excreted no acetone 
bodies, the outcome was often fatal, and in those who became anuric, 
death nearly always followed. In contrast to these patients, typical 
protocols of which have already been given, there were others who 
recovered satisfactorily. Among the latter the rapidity of change 
from coma to health appeared directly in proportion to the diuresis 
of acetone bodies. Characteristic cases demonstrating the effect 
of diuresis are; 

Case No. 76234. — The patient, a school girl, aged twelve years, had been 
treated for diabetes for four years. For the past two years she had been 
on a diet of 60-60-90 with insulin, 14 units a day. She had been spilling 
a little sugar for a few days previous to admission. Twenty-four hours 
before admission she began vomiting. This continued. There was no 
obvious explanation for the precipitation of ketosis. On admission she was 
found to be extremely restless and uncomfortable. Blood sugar was 7.38 gm. 
per liter; COj-combining power was 12 volumes per cent; blood pressure 
was 120 systolic and 60 diastolic; mine sugar was 5 per cent and ferric 
chlorid reaction was 4-1- . She was given 20 units of insulin and an intra- 
venous infusion of 1100 cc. of 5 per cent glucose. This was followed by 
small amounts of insulin and an intravenous infusion of 600 cc. containing 
50 gm. of glucose, 12 gm. of sodium bicarbonate and 5 gm. of sodium 
chlorid. Follo-fting the first infusion, the patient voided 1100 cc. in two 
hours, containing acetone, 4.97 gm. In the next four hours she voided 
300 cc., containing acetone, 1.1 gm. FoUondng second infusion, she voided 
200 cc. in six hours vdth acetone, 0.51 gm. Following two infusions, the 
patient practically freed herself in eight hours of ketones, voiding approxi- 
mately 1600 cc., containing acetone, 6.58 gm. 

This patient, haring had 50 units of insulin, made a rapid response in 
three hours of treatment from severe ketosis to comfort, follovdng diuresis 
and excretion of large amounts of acetone bodies. 

Case No. 63959. — The patient, a girl, aged sixteen years, was knoum to 
have diabetes for three years and had been on a diet of 100-65-100 with 
insulin, 25-0-10. For twenty-four hours she had been irritable and com- 
plained of pain in the abdomen. Two hours before admission she became 
comatose and vomited a great deal. The cause of this break was probably 
an upper respiratorj’’ infection. On admission, COr-combining power was 
found to be 5 volumes per cent, blood sugar was 8.6 gm. per liter, urine 
ferric chlorid reaction 4-f and sugar 4-f. She was treated with small 
doses of insulin every hour, intravenous infusions and so forth, and made 
an excellent response. During the first intravenous infusion, after having 
received .560 cc. of gluccse, she came out of coma and recognized those at 
her bedside. At the end of the intravenous infusion (2600 cc. of 5 per cent 
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glucose, saline, 'svith 20 gm. of sodium bicarbonate) she was much improved. 
During this period of one and a half hours she voided 1050 cc. It was 
thought that she came out of coma after flushing a large quantity of acetone 
03.7 gm.) and then improved steadily with glucose, frequent small doses of 
insulin and fluid. 

The Necessity of Intravenous Fluids for Diuresis. To obtain rapid 
diuresis the administration of insulin, carbohydrate, alkalis, fluids 
and stimulants was not found to be suflScient. Patients in diabetic 
coma or severe ketosis commonly presented a picture similar to 
surgical shock with a falling blood pressure and circulatory renal 
collapse. In these cases, fluids administered by hjqiodermoclysis 
or to the gastrointestinal tract w'ere absorbed slowiy, or not at all, 
and renal function ceased following a fall in blood pressure. In 
contrast, those measures wiiich have proven themselves of service in 
overcoming surgical shock w^ere of most help in severe ketosis. 
Blood transfusions proved the best agent for maintaining blood 
pressure; the slow intravenous infusion of large amounts of hjqier- 
tonic fluids containing glucose and alkali w'as of great value in 
overcoming circulatory renal collapse and causing diuresis. The 
following are typical examples, demonstrating the necessity of 
intravenous fluids; 

Case No. 56381.— The patient, a girl, aged tw'elve years, was admitted 
for the second time with a five-year history of diabetes and increasing 
drow'siness of twelve hours’ duration. She w'as on a w'eighed diet of 130- 
60-100 with 48 units of insulin before breakfast. Dietary indiscretion w^as 
probably responsible for the onset of her break. Blood sugar was 3.45 gm. 
per liter, COz-combining power was 10 volumes per cent, urine sugar was 
4-f-, ferric clfiorid reaction was 4-}- and blood pressure was 50 sjAtolic and 
30 diastolic. 

After receiving during the first six hours 45 units of insulin, lij’^podermo- 
clysis, fluids by mouth and by rectum and sodium bicarbonate, the patient 
had a rise in C02-combining power from 10 to 26 volumes per cent and 
vomited, becoming more drowsy; ferric chlorid reaction, which was 4-{- on 
admission, became 0; blood pressure fell to 50 systolic and 30 diastolic; 
anuria followed. At 8 a.m. she sank into coma and was then given infusion 
of 1000 cc. of 5 per cent glucose. Following this, the blood pressure rose; 
the pulse fell in a few hours from over 180 to 100; the excretion of urine 
began (ferric chlorid reaction, 2-1-) and symptoms disappeared gradually.' 
The urine contained more and more acetone; ferric chlorid test later, 3+ 
and 2-f-. 

This patient received insulin, fluids, glucose and sodium bicarbonate 
without any intravenous treatment. The blood pressure remained, low. 
The patient did not excrete urine following the initial admission specimen, 
and sank into coma. Following an infusion of glucose, the blood pressure 
rose. She again voided. Ferric chlorid reaction became more strongly 
positive and the clinical picture became satisfactory. 

Case No. 62184 (Chart II). — The patient, a school girl, aged fifteen 
years, was known to have diabetes for three 3 '’ears. She was discharged 
from the hospital three jAars previous on a diet .without insulin and later 
WAS placed on a diet of 250-75-75, with insulin 40-0-20. Seven hours 
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before admission slie complained of abdominal pain and nausea, vomited 
and became drowsJ^ She was given 40 units of insulin. There was no 
definite evidence to explain the break. Examination revealed an extreme^ 
drowsy girl, difficult to arouse, with marked expiratory grunt. Blood 


Ago 12. 


Time 


No. 62184. 

One year later 

2397 8 478917 
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grams per liter 1 
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2 
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20 
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500 
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CHO NaCl CHO 
CHO 


t f i 1 1 1 h 



NaCl Soda CHO CHO CHO 
CHO NaCl 

NaCl 


Chakt IL 


.1 


COa-combining power was 16 volumes per cent, blood sugar was 2.59 gm. 
per liter, urine sugar was 4+ and ferric cliiorid reaction was 4-f . On admis- 
sion she was given glucose by intravenous infusion and sahne solution by 
hypodermoclysis, with a moderate amount of insulin. Her blood pressure 
remained normal. A striking change took place immediately after the 
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intravenous infusion (1000 cc. of 10 per cent glucose with 50 units of insulin). 
She volunteered the information that the pain had gone and recognized 
those at the bedside; sldn became warm and cyanosis disappeared. Within 
an hour she voided 550 cc. Hyperpnea persisted for three hours. When 
infusion Was given on admission blood acetone was 0.75 gm. per liter. 
About one hour after infusion patient voided 550 cc.; ferric chlorid reaction, 
4+. Four hours later blood acetone was 0.25 gm, per liter and blood 
COo-combining power was 28.4 volumes per cent. Urine ferric chlorid 
reaction was negative after the first diuresis. Twelve hours later blood 
acetone was almost absent. 

Chnically it seemed that rapid changes followed the diuresis of ketones. 

The same patient was readmitted the next year. On a similar diet she 
now required 50 units of insulin, when previously she had taken 110. 
There was a spilling of a small amount of sugar. Two days before she 
became nauseated and vomited. There was no evidence that explained 
precipitation of ketosis. She was admitted in fairly good condition to have 
her diet regulated. Her blood pressure was 120 systolic and 100 diastolic, 
blood sugar was 1.02 gm. per liter, blood COr combining power was 40 
volumes per cent, urine sugar was 4+ and ferric cldorid reaction was 2+, 
She was given a hypodermoclysis of saline solution and water by mouth. 
Twelve hours later the patient was markedl}’^ restless and hj'perpneic, with 
Kussmaul breathing and severe abdominal pain. Blood C02-combining 
power had dropped from 40 to 12 volumes per cent. Condition became 
serious. Thus, after ha\’ing a hypodermoclysis of 1000 cc. of saline and 
having had sodium bicarbonate, 10 gm., b}’' mouth, vith no vomiting, she 
slipped into semicoma. Following an intravenous infusion of 1500 cc. 
(saline and 5 per cent glucose) she voided 1050 cc,, containing 4.5 gm. of 
acetone. Two more intravenous infusions and moderate doses of insulin 
were followed by the excretion of 0.76 and 0.36 gm. of acetone. After each 
diuresis the symptoms rapidly disappeared, that is, Kussmaul breathing, 
drowsiness, headache, pain in stomach and nausea. 

This patient on two occasions responded clinically to diuresis. Fluids 
given by other route in the second instance were followed by development 
of ketosis. On the first admission she did well after an infusion. On the 
second admission she did poorlj’’ after h 3 ’'podermocl 3 '^sis, went into a coma 
and recovered quickly after intravenous infusion. 

Case No. 59106. — The patient, a girl, aged four and a half years, had ’ 
been admitted one 3 ’’ear before with diabetes had weathered a series of 
infections (diphtheria, measles, tonsillitis, Vincent’s angina) and lived on 
a diet of 40-60-90 and insulin, 15-0-5. She contracted a cold a week before 
admission, began spilling sugar and was brought into the hospital to have 
her diet arranged. On admission she was quite well. Blood C02-combining 
power was 30 volumes per cent and blood sugar was 3.7 gm, per liter. 
During her ten da 3 ’^s in the hospital she continued to excrete acetone and 
glucose in large amounts. When diet was being changed and insulin was 
omitted for twelve hours she became markedly hyperpneic and was treated 
at once for impending coma, receiving in twenty-four hours a total of 
220 units of insulin, 1200 cc. containing 120 gm. of glucose by hypodermo- 
cb'sis, 300 cc. of glucose by rectiun, 400 cc, of 5 per cent sodium bicarbonate 
by rectum and orange juice and sodium bicarbonate by mouth. She did 
not receive any fluid intravenously and vomited almost every hour, over 
fifteen times altogether. No urine was obtained with indwelling catheter. 
Anuria existed for twelve hours; pulse rose from 100 to 180. The blood 
C02-combining power was 80 and 50 volumes percent, yet she died after 
one da 3 ’’ of ketosis. 

In this patient with a normal blood C02-combining power, receiving 
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insulin, carbohydrates and fluid in large amounts, but none intravenously, 
tbe kidneys shut down and the patient died in ketosis. 

Case No. 224211.— The patient, a maid, aged nineteen years, was sent to 
the hospital as a case of poisoning, having been in deep coma for eight 
hours. She was not known to have diabetes mellitus; however, on cathe- 
terization her urine was found to contain glucose, 4-f, and gave a ferric 
chlorid reaction of 1-1-. Examination revealed a pale girl in deep coma 
with extreme hyperpnea, tachycardia and marked odor of acetone to the 
breath. There was a cutaneous infection about the vagina. The blood 
pressure w^as systohc 138 and diastohc 90, the blood sugar was 5.16 gm. per 
liter, the blood COa-combining power was 13 volumes per cent and blood 
acetone was 1.21 gm. per hter. 

The patient was given 40 units of insulin and 1000 cc. of 10 per cent 
glucose intravenously, followed by 1000 cc. of normal salt solution con- 
taining 20 gm. of soda. An indwelling catheter was inserted. During 
the infusion she excreted 1300 cc. of urine containing 5.56 gm. of acetone. 
Simultaneously she began to arouse. The blood acetone rose to 1.34 gm. 
per liter. Ten units of insulin were given every haK hour and more intra- 
venous fluids, consisting of 1000 cc. of 10 per cent glucose and 1000 cc. of 
saline. Following this infusion, she excreted 1900 cc. of urine, containing 
10.37 gm. of acetone. During seven hours she changed from almost a 
moribund condition to a mental state which was nearly clear. During 
that time she voided 3200 cc., containing 15.93 gm. of acetone, although 
on admission her urine was nearly free of ketones. The blood acetone fell 
to 0.62 gm. per liter and the blood COj-combining power rose to 27 volumes 
per cent. 

For twelve hours the patient was treated with glucose and orange juice 
by mouth, receiving 2660 cc., containing 80 gm. of glucose, and was given 
10 units of insulin every hour. Although her blood pressure remained 
elevated and the blood COj-combining power had risen to 37 volumes per 
cent, the urine flow became scanty. It contained glucose, 4-f- and gave 
only a l-f- ferric chlorid reaction. Vomiting began and the patient sank 
back into a semicomatose state. During intravenous infusions, consisting 
of 3000 cc. of saline and glucose, she excreted a large quantity of urine 
gmng a 44- ferric chlorid reaction. Simultaneously with her diuresis, she 
became mentally clear and subsequently made an uneventful recovery. 

This patient made a prompt recovery from deep coma following infusions. 
The urine,' which showed only a slight ferric clflorid reaction before the 
injection of fluids intravenously, contained large quantities of acetone 
during the diuresis. Subsequently, wliile taking adequate amounts of fluid 
and carbohydrate by mouth, with the necessary insulin, kidnej'' excretion 
diminished, the urine showed again only a faintly positive ferric chlorid 
reaction, and the patient sank back into coma. Once more, following 
infusions, large quantities of acetone bodies were excreted and recoverj'^ 
was prompt. 

These patients were examples that demonstrated the importance 
of administering fluids intravenously rather than by other routes. 

Conclusion. 1. In the alleviation of acute ketosis urinary excre- 
tion of acetone bodies is of perhaps greater importance than their 
' oxidation. 

2. It has been repeatedly demonstrated in the group of patients 
presented that ketonemia may exist in absence of ketonuria. This 
condition appears at times to precede anuria and should be regarded 
as a warning to the physician. 
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3. The development of anuria greatly jeopardizes the recovery 
of a patient with severe ketosis. 

4. Intravenous fluid has been of far greater value in causing excre- 
tion of ketone bodies and in correcting anuria than fluid adminis- 
tered by other routes. 

5. Recovery from severe ketosis may depend largely upon the 
rapidity with which acetone bodies are excreted by the kidney, 
and may be prevented by the development of functional renal 
insufficiency. 
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THE PROBLEM OF PULMONARY TUBERCULOSIS IN PATIENTS 

WITH DIABETES. 

By Reginald Fitz, M.D. 

(From the Medical Clinic of the Peter Bent Brigham Hospital, Boston.) 

For many year.s it has been generally known that coma, vascular 
disease, including gangrene, and infections, including tuberculosis, 
have been the chief causes of death among patients with diabetes. 
Insulin has done much to do away with the dangers of coma. Almost 
every doctor at all interested in following up his diabetic cases has 
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several on record of recovered coma and it is not uncommon to meet 
individual diabetics who have been in deep coma on three or four 
occasions. 

Gangrene, also, has been attacked with almost as striking results. 
While diabetic gangrene still causes many deaths, its immediate 
mortality is much less than in the pre-insulin days. Sensible pre- 
ventive measures have been devised; patients are routinely taught, 
for example, to take the most punctilious care of even the slightest 
abrasion occurring on the hand or foot, and almost all have been 
warned that the loss of an arm or leg may be the penalty for needless 
glycosuria and a neglected scratch. Insulin certainly has done 
much to allow older diabetics to keep well and comfortable. 

Infections are still dangerous. Of these, the acute self-limited 
infections like pneumonia or typhoid fever are far less of a menace 
to the diabetic oh the whole than is such a chronic, insidious infection 
as tuberculosis. It is my purpose in this paper to review the clinical 
experience of the Medical Clinic of the Peter Bent Brigham Hospital, 
with pulmonary tuberculosis in diabetes, so as to awaken interest in 
behalf of the tuberculous diabetic, and to demonstrate that in 
diabetes, pulmonary tuberculosis is not a particularly rare compli- 
cation and is often one of uttermost severity. 

The Medical History of Tuberculosis in Diabetic Patients. Pul- 
monary tuberculosis has been recognized as a significant complica- 
tion of diabetes for a long time. Probably Richard Morton^ 
deserves credit for drawing attention to the importance of the subject 
by making the first case report in 1694. The matter has been dis- 
cussed subsequently in a variety of ways. For instance, early in 
the nineteenth century the French investigators Nicolas and Gueude- 
ville^ were so impressed with the incidence of tuberculosis and 
diabetes as to write a monograph on “la Phtisurie Sucree,” while a 
few years later in England, Copland and Bardsley® stated that 
tuberculosis occurred so frequently in diabetes as to be a sign of this 
disease. 

There have been published four theses from the University of 
Paris on the general subject of diabetes and tuberculosis. The first 
was in 1873 by Bertail,^ the second in 1888, by Bagou,® the third in 
1895, by Sauvage® and the fourth in 1926, by Peronne.'^ The time 
interval elapsing between these various publications is of interest, 
mirroring very fairly the changing fashions by which the various 
problems of diabetes have been approached. It was from 1870 to 
1900 that the clinical aspects of diabetes appeared of greatest 
importance to the researcher. The method of clinical and pathologic 
correlation was generally employed and investigators were endeavor- 
ing to discover a definite pathology which might explain the complex 
clinical findings of diabetes. 

From 1900 to tlie discovery of insulin there followed a period in 
which new laboratory methods were developed with great rapidity. 
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These were applied to the study of diabetes and resulted in explain- 
ing many of the chemical and physiologic reactions of this disorder. 
During these years, the strictly clinical aspects of diabetes appeared 
of relatively little interest, and clinical-pathologic studies on dia- 
betes appeared less often. 

The introduction of insulin in 1922, has reawakened, apparently, 
a new interest in the clinical phenomena of diabetes. Perhaps this 
depends on the fact that our diabetic patients are now living longer 
than they were and thus have greater opportunity to develop unu.sual 
complications, or perhaps Banting’s discovery, emanating from a 
clinician, has stimulated other clinicians to investigate their cases 
more thoroughly. In any event, interesting and carefully written 
papers on various clinical or pathologic phases of diabetes are again 
appearing and are being published more frequently than they were 
a few years ago. 

Recent literature on the subject of diabetes and tuberculosis is 
voluminous and very bewildering, especially in relation to the 
manner in which the tuberculous diabetic is affected by insulin. One 
can obtain all sorts of conflicting opinions. LeNoir and Scherrer® 
have been able to divide roughly the recently published literature 
into three groups: there are authors who claim that even small doses 
of insulin may activate an inactive tuberculosis in a diabetic patient 
or may exaggerate the fever of a tuberculous diabetic and thus be 
injudicious to use; there are authors who believe that insulin has no 
particular effect on the course of tuberculosis in diabetes; and, 
finally, there are authors who believe that insulin can be definitely 
helpful in treating this particular combination of diseases. 

If one Avere to make any general criticism of the already assembled 
literature, it would be that recent writers on diabetes and tuber- 
culosis haA'^e tended to report but small groups of cases, followed 
for but short periods of time by any given method of treatment, 
and have failed to assemble any relatively large group of such cases 
carefully followed for a suflSciently long time to properly emphasize 
the life historj^ of this combination of diseases. 

The Seriousness of Diabetes and Ttibercuhsis. Wilder and 
Adams® have been kind enough to send me the following statistical 
data from Rochester: Among the first thousand cases of diabetes 
studied at the Mayo Clinic after 1922, when insulin became available 
for general clinical use, there were 25 entering with gangrene, 29 
entering with sufficient acidosis to produce’ a blood bicarbonate 
concentration of less than 25 Amlumes per cent and 10 entering with 
signs of active pulmonary tuberculosis . At the date of their letter^ a 
little more than four years after the thousandth case AA^as seen, and 
a little more than seven years after the first case was studied, 10 of 
the group with acidosis (34 per cent) are dead, 16 of the group with 
gangrene (64 per cent) and 7 (70 per cent) of the group with pul- 
monary tuberculosis. In other words, these figures suggest that in 
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any large group of diabetics, there will inevitably appear a certain 
number complicated by acidosis, gangrene and pulmonary tuber- 
culosis. If the cases are followed for a sufficiently long period 
of time after they are first observed, it will become evident that an 
attack of diabetic acidosis has no profound effect on a patient’s 
life expectancy. A patient who has gangrene may escape death 
during the immediate attack but is unlikely to live for many years 
thereafter. A patient who is unfortunate enough to contract 
pulmonary tuberculosis will probably succumb to his combination 
of diseases with disheartening rapidity. Of these three major 
complications of diabetes, infection in the form of pulmonary 
tuberculosis is, at present, by all odds the most serious. 

The Incidence of Pulmonary Tuberculosis in Diabetes. In the 
Peter Bent Brigham Hospital and its Outdoor Department from 
October 1, 1922, to January 1, 1929, there appeared 1529 patients 
with diabetes, and of these 35 had or developed subsequently active 
pulmonary tuberculosis. Josliffi" reports 43 cases among his last 
published 3000 cases. Combining the figures of Wilder and Adams 
with these, it appears that in a group of more than 5500 diabetics 
the incidence of pulmonary tuberculosis was approximately 1.6 per 
cent. Admitting that there are upward of a million diabetics in 
the country alive today, there must be approximately 16,000 with 
tuberculosis to be taken care of, a sufficiently impressive number to 
demand serious consideration. 

It has been suggested that all patients with diabetes are particu- 
larly prone to develop pulmonary tuberculosis, and this may be true. 
Joslin has reported the age incidence at time of onset of 2611 cases 
of diabetes observed in his clinic, and Adams,^^ similar data from 
1000 cases in the Mayo Clinic. Diabetes develops in people of all 
ages from infancy onward, but is found most frequently in adults 
at about the age of fifty years. Tuberculosis, too, develops in 
people of all ages. The age incidence of active tuberculosis in the 
Peter Bent Brigham Hospital group of diabetic patients is not 
unlike the age incidence of diabetes in the combined series of Joslin 
and Adams. Tuberculosis, fortunately, is not often encountered in 
young diabetics and tends to be seen more often in the elderly ones. 
On the whole, however, one gets the impression that tuberculosis- 
develops most easily where it has the best opportunity; it is rela- 
tively uncommon in young diabetics because diabetes is a relatively 
rare disease in youth and more common among older diabetics 
because there are so many more of them in existence to have a 
chance to become infected. 

The Cause of Tuberculosis in Diabetes. There are perhaps many 
reasons why a person afflicted with a wasting disease like diabetes 
might acquire tuberculosis. The records of tlie Brigham Hospital 
cases have been analyzed in an attempt to discover some specific 
reasons why our particular cases should have picked up the com- 
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plicating infection. No definite conclusions can be drawn but one 
gathers some interesting impressions. 

In the 3000 cases reported b3’^ Joslin tliere were 43 cases of tuber- 
culosis or about 14 in each thousand. Wilder and Adams saw 
10 cases of tuberculosis in 1000 cases. In our series of 1529 
diabetics were 35 cases of tuberculosis or about 23 per thousand. 
Evidently we have met with a higher proportion of tuberculous 
cases than have Joslin or the Mayo Clinic. In all probability this 
discrepancy depends on differences in social conditions of the 
various groups of cases. The Peter Bent Brigham Hospital cares 
largely for the poor of Sufidlk Count}’^ in Massachusetts, while 
Joslin and the hlayo Clinic draw patients from all over the world and 
do not deal so exclusively with people of straitened means. It 
appears that the needy diabetic is the most liable to develop tuber- 
culosis and on this account requires especial assistance. 

In most of our cases the diabetes was knowm to exist for some 
time previous to the development of the pulmonary tuberculosis, 
although in several, both diseases were first recognized at the same 
time. In a feAv cases, as judged bj'- Roentgen raj'-, there was an old 
tuberculosis which flared up as a late complication of diabetes. In 
general, therefore, the tuberculosis of diabetics is an acute fresh 
process and but seldom is grafted on an old quiescent infection. 

The occupations of our group varied verj'^ widely but one striking 
fact is that 74 per cent were emploj’^ed in some form of indoor 
sedentary w^ork. Properly supervised exercise is now recognized as 
an important adjunct to good diabetic therapy, and perhaps may 
even help to serve as one of the means of preventing the develop- 
ment of tuberculosis in diabetes. 

The family histories of our cases are of some interest. Eleven of 
the group (31 per cent) had tuberculosis in their families and 5 (14 
per cent) diabetes. Tw'-o cases (6 per cent) had a family history of 
both diabetes and tuberculosis. In 17 cases (49 per cent), however, 
there was no known history of either diabetes or tuberculosis. 
Thus direct contact or a familial tendency to either diabetes or 
tuberculosis did not appear of striking importance. 

Most of our patients at one time were obese, and rapid loss of 
weight appeared to be the most constant single faetor through which 
both diseases became recognized. On the whole, a stout rather 
elderly person, in poor circumstances, possibly with a family history 
of either diabetes or tuberculosis, leading a sedentary indoor life 
without exercise and developing diabetes which was untreated and 
accompanied by a rapid loss of weight, appeared to be the most likely 
candidate to succumb to a complicating tuberculosis. 

The Importance of Adequate Treatment in Diabetes. Our cases 
fall into two distinct groups: there were 11 cases (30 per cent) which 
developed tuberculosis while under treatment for diabetes and 24 
(70 per cent) which were discovered to have active tuberculosis at 
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the time they were first seen in the Brigham Hospital Clinic. The 
fact that so large a proportion of the cases developed tuberculosis 
while under observation is of course very striking and deserves 
special comment. 

Carelessness in treatment plays havoc with a diabetic. Most of 
our cases which developed tuberculosis while under observation 
did so through lack of properly supervised treatment. It is diffi- 
cult to formulate any definite description of an ideal treatment for 
diabetes and even more difficult to carry out anything approaching 
an ideal treatment in outpatient work. It is apparent, however, 
that any doctor or clinic undertaking to care for diabetic patients 
must employ some system of follow-up work by which the patients 
are examined systematically at frequent intervals and are kept track 
of for long periods of time. The case whieh does not- improve must 
be suspected of having tuberculosis. Every diabetic patient owes 
himself repeated examinations each year as well as routine blood- 
sugar determinations and urinalyses. 

The Diagnosis of Pulmonary Tuherculosis in Diabetes. It was 
formerly my impression that pulmonary tuberculosis may be 
difficult to recognize in diabetic patients. Yet a eareful review of 
the records of the Peter Bent Brigham Hospital cases does not bear 
out this impression. For several years we have had Roentgen ray 
films made of the chests of almost every diabetic patient that came to 
the hospital. In 1927, Sosman and Steidh*^ reviewed the radiologic 
findings of 17 of our cases and found that hilum infiltration was 
evident in every instance. In the early stages, on this account, 
tuberculosis may be difficult to recognize clinically. 

If one goes over our clinical records from the viewpoint of physical 
signs, however, it appears that regardless of how the process began, 
most of the cases developed in a short time the common physical 
signs of pulmonary tuberculosis with dullness at either or both 
apices, with rales and "with positive sputum— provided the sputum , 
was examined with sufficient care. It is fair to say, tlierefore, that 
if looked for in the diabetic, tuberculosis can be easily recognized in 
most instances. No doubt it is useful and important to have Roentgen 
ray films of a diabetic’s chest, but because of the Roentgen ray, 
careful physical examination is by no means an obsolete diagnostic 
method. 

The Prognosis of Tuberculosis and Diabetes. The ultimate prog- 
nosis of diabetes and tuberculosis, as judged by our experience, as 
well as by that of others, is not good. Of our 35 cases recognized 
from October, 1922, to January, 1929, 30 (86 per cent) are now dead. 
This figure in itself demonstrates how ominous is this particular 
combination of diseases, for nowadays patients with uncomplicated 
diabetes are expected to live as long as anyone else. When the 
tuberculosis is discovered, its subsequent course is often rapid 
and progressive in spite of all. effort. According to our experience. 
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the usual duration of a diabetic patient’s life after an active pul- 
monary tuberculosis is once discovered is illustrated in the following 
table; 

Table I. — The Duhation of Life in Diabetes after Tuberculosis is 

Recoonized. 

(30 Fatal Cases.) 


One year or less 19 cases (63 per cent) 

More than one year and less than three years . . 7 cases (23 per cent) 

More than three years 4 cases (13 per cent) 


Certain cases get well but they must be rare. We have seen but 
one with this good fortune. A man, aged fifty-two years, came to 
the Outdoor Department in October, 1927, weighing 160 pounds 
and with diabetic symptoms of about a j^ear’s duration . A Roentgen 
ray of tlie chest revealed no abnormality. 

He was advised to eat a diet which did not keep him sugar free 
but which resulted in making him lose 20 pounds in weight during 
the following three months. During this interval he developed 
cough, chest signs, positive sputum and a lesion at tlie right apex. 
As measured by Roentgen ray the process extended as low as the 
level of the fourth rib. 

When the tuberculosis was recognized the man was treated 
in a less haphazard fashion. He was put in bed at absolute rest for 
a period of six weeks, and was then advised to resume his activities 
very conservatively. He was given a liberal diet and enough insulin 
to prevent glycosuria. Now, more than two years later, he has no 
signs of tuberculosis. Physical and radiologic examinations are 
negative and the diabetes is controlled. 

Our cases bring up another practical point in prognosis. Of the 
four patients which have lived the longest after active tuberculosis 
was discovered, three gave evidence, by their histories or radiologic 
examinations, of having an obsolete pulmonary lesion which had 
become reactivated. Sosman and Steidl have commented on the 
dangers of the acute tj’pe of tuberculosis which they observed so 
frequently. This appears to have the worst prognosis. Perhaps 
an old focus of tuberculosis in a diabetic may protect that patient 
later from so virulent an infection as may develop in those diabetics 
unfortunate enough to acquire tuberculosis. The finding of old 
lesions by Roentgen ray in a diabetic’s chest, therefore, is a good 
sign rather than a bad one, and even though the lesion becomes 
active, the prognosis is not as bad as in those cases with an entirely 
fresh process. 

The Treatment of Diabetes and Pulmonary Tuberculosis. There 
is little to be said about the treatment of diabetes and tuberculosis. 
The patients certainly require the best of diabetic care, an adequate 
diet, and sufficient insulin to keep the urine sugar-free. They also 
require the best of care for tuberculosis with rest and fresh air for a 
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long period of time. Pneumothorax in. one of our cases was not 
helpful. 

Most of our patients were sent to one of the sanitaria after a period 
of observation in the Peter Bent Brigham Hospital. Follow-up 
notes by the various doctors who cared for them in various ways 
later, are all of much the same tenor. In spite of any therapy the 
tuberculosis advanced and the patients died. I can discover no 
reason for thinking that insulin was in any way harmful as a thera- 
peutic agent to any case, nor that the tolerance of any increased 
during the course of the tuberculosis in such a remarkable fashion 
as to suggest the formation of parainsulin according to the idea of 
Lundberg.^® 

Summary and Conclusion. On the whole, the complication of 
pulmonary tuberculosis is indeed a serious one for the patient with 
diabetes. At the present time there are probably in the neighbor- 
hood of sixteen thousand diabetics in this country afflicted with 
active pulmonary tuberculosis and of these more than half are 
likely to die within the first twelve months after the correct diagnosis 
is established. 

Pulmonary tuberculosis is particularly prone to develop in the 
elderly diabetic, of poor circumstances, leading a sedentary life, 
who has been at one time obese and through inadequate treatment 
for diabetes has lost weight rapidly. The tuberculosis may begin 
deep in the hilum region of the lung and at first may cause no signs 
or symptoms. Before long, however, the tuberculous diabetic will 
develop the usual signs of pulmonary tuberculosis with positive 
sputum. The pulmonary lesion in its beginning may be unrecog- 
nizable except by the Hoentgen ray, but later can be detected easily 
by ordinary physical diagnosis. 

Tuberculosis may develop in a diabetic patient while the patient 
is under treatment. It is very important for any doctor or clinic 
treating diabetic patients to remember this and to be on the look- 
out for a developing pulmonary tuberculosis. A patient under 
treatment for diabetes who does not hold his weight or who does 
not appear to be getting along satisfactorily should be suspected of 
having tuberculosis. All diabetic patients should be watched 
carefully and should have repeated physical examinations from time 
to time in order to forestall future complications. 

The treatment of pulmonary tuberculosis according to the exper- 
ience of the Peter Bent Brigham Hospital cases is unsatisfactory. 
At best, it is time consuming and expensive, for it requires unlimited 
rest, fresh air, and, in addition, adequate diabetic treatment for a 
long period of time. There may be apparent temporary improve- 
ment under any appropriate therapy but the final prognosis is poor. 
Our cases which lived the longest were those which had a quiescent 
pulmonary process antedating tlie diabetes. Later this became 
active, but was more amenable to treatment than the fresh tjq^e of 
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tuberculosis developing as a late complication of diabetes in an 
unresistant individual. 

In future it may be possible to establish preventive measures 
against the occurrence of tuberculosis in diabetic patients. The 
first step in such a campaign, however, is to admit that at the 
present time tuberculosis is not infrequently encountered in diabetic 
patients, that it is often overlooked and treated improperly, and that 
it is an extremely grave complication. Cases must be recognized 
earlier than they are recognized at present, they must receive more 
serious consideration than tliey receive at present by doctors in the 
country at large, and once recognized, they must be given immedi- 
ately all the benefits of the constantly improving methods of treat- 
ment which are being developed in the independent fields of the 
two diseases. 
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SOME OBSERVATIONS ON MITRAL STENOSIS AND MEASURE- 
MENTS OF NORMALS AMONG CHINESE. 


By Otto Willner^ M.D.^ 

YAUE UNIVEKSITT DErAKTMENT OF HEALTH, NEW HAVEN, CONN. 

(From the Department of Medicine and the College Health Service of the Peking 

Union Medical College.) 


During the last few years several Chinese patients with ques- 
tionable signs of mitral stenosis were seen in this hospital. Neither 
roentgenogram nor electrocardiogram permitted any more definite 
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interpretations tlian the other physical findings, nor did the sub- 
sequent course of the cases which could be followed add any informa- 
tion. But it became obvious that any attempt to draw a line 
between normal and pathologic findings should be preceded by a 
survey of the available material on both sides of the border. This 
survey comprised: 

1. Study of the records of hospital patients with mitral stenosis, 
especially with regard to possible etiologic factors and prominent 
clinical features. 

2. Mensuration and the taking of roentgenograms and electro- 
cardiograms of normal young Chinese adults. 

Mitral stenosis is often overlooked, especially in the early stage. 
The well-known diagnostic difficulties are best illustrated by Cabot’s^ 
statement, which is in keeping with observations of other authors; 
namely, that less than half of the autopsied mitral stenosis cases 
obtained from all services of the Massachusetts General Hospital 
were properly diagnosed during life. 

Enlargement of the heart in a young adult implies, even in the 
absence of auscultatory findings, the possibility of mitral disease. 
To be of greatest benefit the diagnosis should be established before 
cardiac enlargement indicates serious, and usually, irreparable 
damage. 

Besides the early mitral lesion of rheumatic origin there are two 
rarer conditions recorded in literature in which the heart, as a rule, 
is found to be normal or small in size, at least before complications 
arise, namely, Durozier’s disease and spasmodic mitral stenosis. 
Durozier's disease, also called pure or congenital mitral stenosis,^- 
gives the anatomic picture of a sclerosis of the mitral valve, often 
involving the pulmonary artery as well. The patients, mostly 
women, usually show signs of general underdevelopment. Pulmon- 
ary manifestations, especially hemorrhages, are very prominent in 
the clinical picture. In some of the patients tuberculosis or con- 
genital syphilis have been encountered, but the etiologic impor- 
tance of these chronic infections has not been proved. 

Under the name functional or spasmodic mitral stenosis, Bard 
and others^ have described cases in which palpatory and 
auscultatory signs of mitral stenosis are present only in a slight 
degree and not permanent. The patients often show signs of endo- 
crine disturbances. The interpretation of the physical findings 
naturally remains somewhat hjqiothetical. 

Differential diagnosis is of importance because the rheumatic 
lesion with its tendency to recrudescence will require a management 
different from that of Durozier's disease, which usually represents 
a stationary valvular defect; and the— hj'pothetical— functional 
mitral stenosis vdll require only such advice as may influence any 
underlying general condition. 
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Survey of Hospital Eecords. Among 24,000 patients admitted to 
this hospital during seven and one-half years, 95 men and 62 women 
were found to haA'e mitral stenosis, as a single or combined valvular 
lesion. Meleney and Kellers^® call it the most common heart lesion 
in North China, and Dicuaide® comments upon its surprising fre- 
quency. Meleney and Kellers in 1924 have reviewed the histories 
of 35 Chinese patients with mitral stenosis and have commented 
on the low incidence of tjTpical rheumatic fever, and from subse- 
quent observations on a larger scale in this hospital the impression 
is gained that severe involvement of the joints so familiar to Ameri- 
can and British writers is verj^ rarefy seen among Chinese afflicted 
with rheumatic fever. 

In the present survey, which includes Meleney and Keller’s cases, 
no attempt was made to discriminate between a history of swollen 
joints and pains in the extremities marked enough to implant itself 
in the patient’s memory. So-called groMng pains and fleeting 
transient joint affections are even more characteristic of rheumatic 
fever than marked arthritic manifestations. 

Duckworth’s*® rheumatic antecedents, namely, rheumatic fever, 
arthritis and chorea, were recorded in the past history of this series 
in about the same percentage (46 per cent) as stated by Meleney 
and Kellers. This conforms with the figures reported from Bom- 
berg’s^^ and Plesch’s*^ 1500 cardiac cases in Munich and Berlin 
respectively, but contrasts with Cabot’s observation of 78 per cent 
rheumatic arthritis and 6 per cent chorea, that is, 84 per cent, or 
vnth Duckworth’s 70 per cent rheumatic antecedents. 

Naturally anamnestic data are an even more precarious basis for 
differentiation between the various forms of acute joint affections 

than actual clinical observation would be a source of error 

common to all statistics mentioned above. 

A frequent manifestation of mitral stenosis found in this series 
was hemoptysis. About 40 per cent of the patients stated that they 
had either frank spitting of blood or only blood-streaked sputum. 
Chien® commented upon similar observations among Chinese from 
Changsha. Cabot found in almost half of his autopsies evidence 
of pulmonar}’- infarction, although his clinical material- showed a 
much lower incidence of hemoptysis. 

In our series of cases careful and usually long observation ruled 
out any important pulmonary tuberculous lesion. Only 17 out of 
162 cases showed shadows in the roentgenogram suggestive of hilum 
or minimal tuberculosis. Only 9 of these 17 had had hemoptysis. 
If we further compare this incidence of a little over 10 per cent with 
the incidence of 17 per cent as found in routine roentgenograms of 
350 doctors, students and nurses examined in this hospital during 
the last eight years, it does not seem probable that the hemoptysis 
in our cases was, as a rule, due to pulmonary tuberculosis. 

The incidence of 8313111113 among these patients— the diagnosis 
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based on a positive Wassermann reaction— of 14.2 per cent was not 
higher than found in previous surveys among medical patients and 
healthy employees. 

As Meleney and Kellers have stated in their survey the cases of 
the present series are as a whole to be classified as rheumatic heart 
disease. 

In three instances history and physical findings resembled those 
described by Durozier, but verification by autopsy was not avail- 
able. In the 16 autopsies of this series obtained so far in this hos- 
pital, distribution and gross appearance of the valvular lesion did 
not differ essentially from the picture of rheumatic heart disease. 
Aschoff bodies were recorded in 4 of the 16 cases of long-standing.* 


Table I. — Hospital Records. Males. Females. 

Rheumatic fever or joint pains or chorea 28 15 

Hemoptysis 21 14 

Positive Wassermann reaction 6 2 

Rheumatic antecedents and hemoptysis 13 7 

Rheumatic antecedents and positive Wassermann ... 1 2 

Hemoptysis and positive Wassermann 4 1 

Rheumatic antecedents, hemoptysis and positive Wasser- 
mann 4 2 

Negative history 18 19 

Wassermann not done 4 7 


Total 95 62 

Males. Per cent. 

Rheumatic antecedents in 46 cases 48.6 

Hemoptysis in 42 cases 44.2 

Positive Wassermann reaction in 15 out of 91 cases . . 16.5 

Females, Per cent. 

Rheumatic antecedents in 26 cases 42.0 

Hemoptysis in 24 cases 38.7 


Positive Wassermann reaction in 7 out of 55 cases . . 12.7 


Mensuration of Normal Chinese. During the last twenty-five 
years an increasing number of observers has emphasized the coin- 
cidence of certain tjqies of cardiac measurements and electrocardio- 
grams with certain constitutional features. From the various 
methods of mensuration Martinet’s^® morphologic index (M.I.) 
was chosen as a simple and sufficiently accurate expression of the 
individual habitus or build. 


Martinet calls M.I. 


height 

biaxillary diameter. 


The biaxillary diameter is measured by a ruler to which branches 
are attached at right angles. These are held by the subject in both 
axillas with the arms hanging do-nm while in expiration. The ratio 
given by Martinet is: 

(а) Below 5.5 for the brevilinear (stocky) type. 

(б) 5.5 to 6 for the mediolinear (average) type. 

(c) Above 6 for the longilinear (slim) tj^ie. 


* An object of further study. 
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In the present series the biaxillary diameter was determined in a 
way somewhat different from that introduced by Martinet. Cali- 
pers were used and the transverse diameter determined in the inter- 
mediate respiratory^ phase. It was taken at the level of the fourth 
sternocostal junction in accordance with the agreement for inter- 
national measurements (Duckworth)®. Our index figures would 
therefore be expected to be at a slightly lower level than if measured 
by Martinet’s original method. In our use the term morphologic 
index should therefore be understood with this modification in 
mind. 

One hundred and fifty apparently healthy young Chinese adults, 
105 men and 45 women, were selected for these examinations from 
our students, nurses and doctors. Their birthplaces comprised 
nearly all of the provinces of China, a few were bom on the Pacific 
islands or on the American continent. Their ages varied between 
nineteen and thirty-four. None of them had been under observa- 
tion for less than one year, the majority for several, up to eight 
years. Among them only one brevilinear and 12 mediolinear sub- 
jects were found. The rest of the 137 longilinear indices were evenly 
distributed between the sexes in the proportion of their numbers 
at the various levels. (See Charts II and III.) 

Roentgenograms of Normal Chinese. Roentgenologic examina- 
tion consisted of the tluee usual methods: (1) fluoroscopic examina- 
tion ; (2) stereoscopic chest films at 5 feet distance and (3) a teleoroent- 
genogram of the heart at 2 meter distance, exposure one-tenth 
second with the subject facing the film and breathing quietly. 
Orthodiagrams were not available. 

The composite heart size was found to be slightly smaller— less 
than 3 sq.cm, per person— than the average size computed for 
Americans from height, weight and age.”' In these statistics it 
was found that the subjects were divided with respect to the foreign 
standard of heart size as shown below. 


Relation to American standard. 

No. Sex. Above. Normal. Bclorv. 

105 Males 28 12 65 

45 Females 13 4 28 


Fourteen men and twelve women showed a marked dextroposition 
of the heart with 40 per cent or more of the horizontal diameter 
being found to the right of the midline. 

Vertical position or cor pendulum, of varying degrees, was pro- 
nounced in about one-third of the cases. It was attempted to 
express the degree of “verticality” by*^ the size of an angle V between 
the midline and a line dravm from the cardiac apex to the point at 
which the midline crosses the aortic arch (Fig. 1). 

The longer the ascending aorta the smaller this angle V will be. 
In normal hearts, Chinese or foreign, the angle V was usually found 
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to be between 24 and 28 degrees. Hearts with an angle of 20 degrees 
or less give the impression of being unusually erect. In this study 
32 men and 15 women were found to have angles between 6 and 19 J 
degrees. 

The angle h between the longitudinal axis of the heart and the 
long axis of the body was in close agreement with Kreuzfuchs’^ 
average of 48 degrees in women and 52 degrees in men. 

Van Zwaluwenberg and Warren’s®® auriculo ventricular ratio 
expressed as A-V index = D O measured in terms of their longi- 

tudinal diameters in the roentgenogram was often found to be high 
in our series. 



Fig. 1. — Angle expressing "verticality” of heart. 


A high index is found in hearts with large auricular areas, for 
example, in mitral stenosis, and in individuals of asthenic build 
whose hearts often show the so-called mitral configuration in the 
roentgenogram. 

About half of the subjects, males and females, examined, showed 
a high A-l^ index, as seen in Chart I and Table II. 

Chart II illustrates the frequent coincidence of a high morphologic 
index with a mitral configuration of the heart. The possible error 
in measuring the distances D O and 0 in Fig. 2 is slight as the 
line G approximately corresponding to the auriculoventricular 
groove was dra^vn after examination by all three methods in common 
use. But since these measurements are derived from a photograph 
taken in frontal plane only it is realized that the position of the 
longitudinal cardiac axis should be taken into consideration. Rota- 
tion of this axis toward the sagittal plane, as it may occur for 
instance in a deep but narrow thorax, would produce a smaller 
and narrower cardiac shadow and may alter the auriculoventricular 
ratio. 
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A number of authors, among them Vaquez and Bordet, have con- 
sidered this point and have advocated roentgenologic examination 
in both oblique diameters. Danzer,® Martinet^ ® Moritz' ® and others 
have demonstrated the relationship of heart measurements to the 
dimensions of the thorax. Morphologic characteristics of the Chi- 
nese will have to be taken into account before a standard for them 
can be established. For the time however, a comparison of our 
measurements with those obtained on Europeans and Americans 
by the same standard laboratory raethods^^ -^yas the chief object. 



Fig, 2. — Auriculovcntricular ratio. 
Taken from Vaquez and Bordet:’® The Heart and the Aorta 
D 0 

Q normally 0.53 to 0.70. 


Below there is a summary of Charts I and II, showing the pre- 
valence of longilinear build and the high incidence of mitral con- 
figuration. Both qualities are slightly more pronounced in women 
than in men. 

Table II. — Correlation of Habitob tviTn Avriculo ventricular Ratio. 


Ratio D O : O Gi. 


No. 

Habitus. 

Low. 

Normal. 

High. 

1 . . . . 
10 ... . 

Males, 

Brevilinear 

Mediolinear 

1 

1 

6 

3 

94 ... . 

Longilinear 

4 

45 

45 





— 

105 . . . . 

Total males 

6 

51 

48 

0 . . . 

2 . . . 

Females. 

Brevilinear. 

Mediolinear 

• • 


2 

43 . . . 

Longilinear 

2 

19 

22 

• 





45 . . . 

. . . . Total females 

2 

19 

24 

160 . . . 

. . . . Both sexes 

8 

70 

72 
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Chabt I. — Auriculoventricular ratios in Chinese. The auriculoventricular ratios 
(D O : 0 GO are indicated by the black squares. The heavy lines enclose the normal 
range (0.53 to 0.70). Note the prevalence of high ratios. 



Chart II. — Correlation of morphologic index with auriculoventricular ratio. 
The auriculoventricular ratios are indicated by the black squares at the bottom of the 
chart. The morphologic indices by crosses and points. The heavy lines enclose 
the normal ranges. A~V = ratio : 0.53 to 0.70’ M.I. : 5.5 to 6. 
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Electrocardiograms. The hypertrophy of the left auricle and of 
the right ventricle characteristic of mitral stenosis often finds an 
exjiression in the electrocardiogram. Notching or enlargement of 
the P wave in both directions and right ventricular preponderance 
are frequently recorded. Right ventricular preponderance can, 
however, be produced by a number of other factors and is therefore 
not pathognomonic of mitral stenosis. 

Kraus and Nicolai^® have for example commented upon the occur- 
rence of Si in the electrocardiograms of children and of persons of 
asthenic build. The two authors demonstrated experimentally, in 
collaboration with E. Meyer,^^ the appearance of Si as the result 
of measures which produced a lowering of the blood pressure. 

Meek and Wilson,^ ^ experimenting on dogs, have demonstrated 
that rotation of the heart around its longitudinal axis is more apt 
to produce deviation of the electrical axis than cardiac displacement 
to the right or left. 

Stoss-® has recently reported the correlation of different types of 
the initial ventricular complex with certain anthropologic charac- 
teristics. As this, the Q-R-S complex, usually contains the highest 
peaks in the electrocardiographic curve, it also is used for determina- 
tion of the electrical axis, and Stoss’ types represent merely a scale 
of electrocardiograms with various angles of the electrical axis, 
which may be useful for quick orientation. 

None of the electrocardiograms of the 150 health subjects of this 
series showed any impprtant departure from the normal curve. 
Tv^o of them showed a slight widening of the Q-R-S complex to 
0.08 seconds. The determination of the angle of the electrical axis; 
that is to say the direction of potential at the time of the height of 
the R wave, was done by Dieuaide’s method. This angle is included 
between the line which represents the direction of the potential and 
the horizon. 

The findings which were entered on Chart III showing the angle 
on the abscissa and the morphologic index on the ordinate conform, 
as a whole, with Stoss’ observation which, expressed in other words, 
tells that the normal electrocardiogram of the asthenic individual 
shows generally a tendency to right, that of the stenic individual a 
tendency to left ventricular preponderance. 

The occurrence of right ventricular preponderance in 4 per cent 
of apparently healthy persons is noteworth 5 ^ Another 4 per cent 
showed angles between 0 and 30 degrees, which may be considered 
as a slight tendency to left ventricular preponderance. 

'While accepting angles between 0 and 90 degrees in accordance 
with Greene and Carter’s statement as the normal range, the pre- 
valence of large angles is striking; 97 out 150 persons had angles 
above 60 degrees. Only 6 of these 97 persons were of mediolinear 
build. Each of the 6 persons with angles above 90 degrees showed 
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the so-called mitral configuration of the heart with high auriculo- 
ventricular index (between, 0.74 and 0.94) by teleoroentgenogram. 

Comment. The etiologic history of Chinese patients with mitral 
stenosis of the rheumatic type conforms mostly to that of cases 
observed in central Europe, but the comparatively slight involve- 
ment of the joints in contrast to the severe cardiac damage resembles 
the course of the disease in young children. Meleney and Kellers 
discuss among other points the possible influence of the vegetarian 
diet of the Chinese upon their susceptibility for arthritis. 



Chaet III. — Correlation of morphologic index with angle of the electrical axis. 
The angles of the electrical axis are indicated by the black squares at the bottom of 
the chart, the morphologic indices by crosses and points. The heavy lines enclose 
the normal range of the M.I. : 5.5 to 6. 


Hammond and Hsia Sheng^° and Holt and Hammond* found the 
incidence of dental cavities among Chinese orphans to be about 10 
times lower than among a similar group of American school children 
in Peking. This observation fully conforms with the findings on 
routine health examinations of the students and nurses of this 
college, t The lower incidence of foci of infection at an age which 
usually coincides with the most active period of rheumatic fever 
may have some bearing upon its manifestations. The high inci- 
dence of hemoptysis, similar to that observed in Durozier’s disease, 
points to the presence of other peculiar factors, for instance, in the 
pulmonary circulation, as a counterpart to the relative hypotension 
observed among Chinese.^® 

The various measurements on normal persons made in these 
studies serve merely as mathematical expressions of different tj^ies 

* Personal communication by J. W. Hammond, 
t Personal communication by B. G. Anderson, D.D.S. 
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of build, cardiac outline, and electrocardiogram. These types are 
easily recognizable by inspection which in' this way acts as a con- 
trol against gross errors. -- 

The features characteristic of Kraus’ heart of the narrow chested, 
namely, a long, narrow heart, in median, vertical position with a 
long aorta, mitral configuration, and a large angle of the electrical 
axis, viz., tendency to right ventricular preponderance, were rarely 
encountered in their totality in anj’' single subject. The majority 
of the hearts, examined presented, however, one or several of these 
characteristics. Study of measurements of the various thoracic 
diameters and the position of the heart would be helpful in estab- 
lishing standards for comparison. Mensuration of Chinese brought 
up in foreign countries could decide the question whether the pre- 
valent characteristics found in this series should be considered as 
racial traits or be ascribed to environmental factors. 

In several respects the observations recorded resemble Martinet’s 
hyposphj^ia, a circulatory symptom complex closely connected 
with longilinear build and circulatory dystrophy. Mitral stenosis 
is one of the diseases in which Martinet finds the hj’posphj'xic 
syndrome consisting of low arterial systolic and low pulse pressure 
together with increased venous pressure and increased blood vis- 
cosity. The latter two factors, for which Martinet recommends 
specific methods of examinations, could not be determined in this, 
investigation. 

Attempts to distinguish between mere mitral configuration of the 
heart shadow and true mitral stenosis have been based chiefly upon 
visualization of the enlarged left auricle in profile with or 

without contrast filling of the esophagus. The number of complete 
observations including autopsy is as yet too small to permit a definite 
evaluation of these methods in differential diagnosis. 

Extensive studies of the anatomy and physiology of the Chinese 
have begun to prepare the groimd for a conception of endogenous 
factors in the causation of their diseases. The present investiga- 
tions have attempted to present some problems of cardiac diagnosis 
from this viewpoint. 

Conclusion. 1. The clinical picture of mitral stenosis among 
Chinese as obtained from a survey of 157 hospital records presents 
several prominent features commonly found in groups of patients, 
arnong which asthenic habitus is prevalent. 

2. On examination of 150 healthy jmung Chinese adults a correla- 
tion could be demonstrated between three predominating charac- 
teristics, namely, asthenic build, mitral configuration of the heart, 
and a large angle of the electrical axis. A description of the patient’s 
habitus, more exact and uniform than commonly used, might there- 
fore help to evaluate the other findings in the individual case. 
Among the various anthropometric methods the determination of 
the morphologic index recommends itself by its simplicity. 
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3. In view of the fact that healthy persons of asthenic build 
often present the same type of cardiac outline and electrocardio- 
gram as patients with mitral stenosis; and further as mitral stenosis 
seems to occur more frequently in persons of asthenic build, the 
diagnosis of doubtful cases should depend almost entirely on clinical 
evidence. 


Note. — Assistance given by Drs. C. K. Hsieh, C. L, Tung, and K. Chia is gratefully 
acknowledged. 
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Based on the Study of Fifty-five Cases. 
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The migraine sjoidrome is a snag over which medical investiga- 
tors have stumbled during the centuries past. Some of the early 
writers of the nineteenth century noticed a similarity between 
asthma, hay fever, and migraine. Vaughan^ reported a series of 
cases from which it appears that migraine of all ages is often asso- 
ciated with a specific sensitization to one or more food proteins. 
His patients obtained entire or partial relief by eliminating from 
their diets the foods to which they were specifically sensitive. It is 
now generally accepted that the exciting factor in all seasonal hay 
fever, and practically all cases of asthma, is a sensitization to foreign 
proteins. One of us^ in a recent work on the hereditary factor in 
allergic diseases, showed that migraine is interchangeable in the 
linkage with hay fever and asthma, which is good evidence that 
asthma, hay fever, and migraine, have a common etiologic factor. 
A study of the migraine problem from the standpoint of allergy 
during the past few years has certainly thrown new light on the 
subject. From a review of a series of cases studied by us during the 
last two years it appears that practically all cases of true migraine 
have as an exciting factor a sensitization to foreign protein, and 
that our treatment based on the allergic findings has given results 
equal to those in practically any other chronic disease. Henceforth 
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"we believe the migraine symptom complex must be considered either 
curable or at least controllable in the majority of cases. 

The material for this study is based on 55 cases of migraine whose 
ages range from six to sixty-eight years. All were private cases, 
American born, and about 75 per cent have been under observation 
from six months to two years. There were 23 males (41.8 per cent) 
and 32 females (58.2 per cent). The onset of symptoms occurred 
in 16, or 29.1 per cent, during the first decade; in 15, or 27.3 per 

TABLE I.— DISTRIBUTION OF AGE OP ONSET OF CLINICAL MANIFESTA- 
TION OF MIGRAINE IN PATIENTS OF ALL AGES, BASED ON 55 CASES. 


Age of onset. No. of cases. Percentage. 

First decade 16 29.1 

Second decade 15 27.3 

Third decade I"! 25.4 

Fourth decade 10 18.2 


cent, during the second; in 14, or 25.4 per cent, during the third 
decade, and in 10, or 18.2 per cent, between the ages of thirty and 
forty-six years. A large per cent of the patients were made up of 
housewives, stenographers and professional men. Seven of the 55 
cases were physicians. 

The Hereditary Factor in Migraine. Practically all investigators 
give heredity as the most potent factor in the production of migraine. 
It need not be assumed, as is frequently believed, that the hereditary 
factor must be migraine itself. It has been our experience that it is 
only one of a number of symptom complexes which are metamor- 
phosed in passing from parent to offspring and arise in different 
forms in different members of a family. For example, five children 
in one family might be specifically sensitive to wheat. From such a 
sensitivity asthmatic symptoms might appear in the first child, 
eczema in the second, hay fever in the third, urticaria in the fourth, 
and migraine in the fifth. The mother of the children might have 
been a hay fever sufferer whose symptoms were due entirely to a 
sensitivity to Bermuda grass pollen, and her mother might have 
had asthma due to a sensitivity to cat hair. The type of sensitivity 
from which the antecedent suffers has no relation to the type the 
descendent may have. It must be remembered that we do not 
inherit from our parents or grandparents or anyone, so far as that 
is concerned. Our parents and we inherit from the same germ plasm 
and therefore the same plans and specifications are used in our 
makeup, which accounts for our having traits in common. We 
inherit germ cells whose chemical combination is similar. In the 
germ cells are determiners which decide whether or not we will have 
the ability to become specifically sensitive, but we do not inherit 
the specific allergic disease. With this ability we may become 
specifically sensitive to one or more food proteins and from that 
sensitivity develop migraine, but we do not inherit migraine itself. 
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In the series studied, a positive family history of allergy was 
elicited in 47, or 85.4 per cent. There was a family history of 
migraine in 25, or 45.4 per cent. In 37, or 67.3 per cent, of the cases, 
there were other manifestations of allergy. In other words, indi- 
viduals born with the ability to become specificallj'^ sensitive to 
food protein and have migraine, should also under adequate contact 
become sensitive to inhalants and have asthma or hay fever, and 
from the above figures apparently'' they do. 

Exciting Factors. From a study of the hereditary factor in 
migraine it seems logical to believe that the exciting factor is always 
a specific sensitivity to one or more foreign proteins. In every case 
studied a positive reaction to one or more foreign proteins, either 
food or inhalants, was found. By no means, however, did we feel 
that we found the chief offending protein in every case. The follow- 
ing table will show the positive food findings: 

TABLE II. — OCCURRENCE OF SCRATCH AND INTRADERIMAL REACTIONS 
TO THE AIOST COMMON PROTEINS USED IN TESTING 55 CASES OF 

MIGRAINE. 


Food reactions. 

No. of 
cases. 

Percentage of 
positive 
reactions. 

Wheat 

. 38 

69.0 

Milk . i 

. 25 

45.4 

Egg . . 

. 20 

36.3 

Fish . 

. 36 

65.4 

Bean . 

. 33 

60.0 

Nuts . 

. 23 

41.8 

Turnip 

. 21 

38.1 

Cheese 

. 19 

34.5 

Radish 

. 17 

30.9 

Parsnip 

. 17 

30.9 

Eggplant . 

. 17 

30.9 

Barley 

. 15 

27.2 

Asparagus 

. 15 

27.2 

Lettuce 

. 15 

27.2 

Cabbage . 

. 13 

23.6 

Buckwheat 

. 12 

21.8 

Rye 

. 12 

21.8 

Pea 

. 12 

21.8 

Celery 

. 11 

20.0 

Cottonseed 

. 11 

20.0 

Cauliflower 

. 11 

20.0 

Cantaloupe 

. 11 

20.0 

Coffee 

. 11 

20.0 

Spinach . 

. 10 

18.1 

Onion . 

. 10 

18.1 

Tomato 

. 10 

18.1 


od reactions 


No. of 
cases. 

Percentage of 
positive 
reactions. 

Tea . . 


10 

18.1 

Mushroom 


9 

16.3 

Peach . . 


9 

16.3 

Lemon 


9 

16.3 

Sweet potato 


8 

14.5 

Artichoke 


8 

14.5 

Beet . 


8 

14.5 

Apricot 


8 

14.5 

Grapefruit 


8 

14.5 

Irish potato 


7 

12.7 

Fig . . 


7 

12.7 

Orange 


7 

12.7 

Garlic . 


7 

12.7 

Vanilla 


7 

12.7 

Paprika . 


7 

12.7 

Inhalants 

Feathers . 


34 

61.8 

Dog hair . 


20 

36.3 

Cat hair . 


17 

30.9 

Horse hair 


16 

29.0 

Cattle hair 


11 

20.0 

Rabbit hair 


9 

16.3 

Wool , . 


9 

16.3 

Orris root 


14 

25.4 

Pollen . 


31 

56.3 


Most patients were found sensitive to a number of foods, but 
dietary manipulation proved in the majority of cases that one or 
two of the foods would be the chief offenders. Wheat was positive 
in 38 cases and was considered a very important factor in 14. Milk 
was definitely positive in 25, and was strikingly important in 6. 
Eggs were positive in 20, and played a very important part in 4. 
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Fish was positive in 36 cases; bean in 33; nuts in 23; lettuce in 15; 
celery in 11, and so forth. From our study it appears that the 
average case of migraine is sensitive to a multiplicity of food protein, 
and many to inhalants. This is not unlike the adult asthmatic, who 
is usually sensitive to a large number of foreign proteins. 

Predisposing Factors. Conditions which play a part as predis- 
posing factors are as follows; (1) Physical fatigue; (2) mental 
fatigue and depressed states; (3) thyroid disfunction;^ (4) genito- 
sexual cause; (5) toxic states; (6) disturbance of the special senses. 

We have observed a number of patients who developed typical 
attacks of migraine following exhaustive physical exercise. It is 
very common to have the attacks follow mental strain, prolonged 
worry, or extreme excitement. The headaches maj'^ come on period- 
ically with the menses or be precipitated by psychosexual excitement. 
Endogenous toxins, such as from infected teeth, tonsils, or toxins 
from an exogenous source, such as lead poisoning, or partially 
burned gas fumes, may bring on the headache. Refractive errors, 
or a disturbance of the normal hearing, smelling, seeing, or tasting, 
may play a part in precipitating an attack. In the opinion of the 
authors the above factors mentioned must be considered as pre- 
disposing factors only, just as we would consider cold air, exertion, 
excitement, infection in the bronchial tubes and other parts of the 
body, and chemical odors, as predisposing factors and not the 
exciting one in true bronchial asthma. 

Symptomatology. The migraine attack may follow severe physi- 
cal exhaustion or prolonged mental strain or’ worrj^ or extreme 
excitement. Such attacks, therefore, may come anytime during 
the day, usually without prodromal symptoms. Frequently, with- 
out any known cause, however, severe attacks of migraine may occur 
following a restful, sound sleep. A patient commonly wakens with 
a feeling of “goneness” and feels “draggy” until the latter part of 
the morning, when nausea and headache appear. In about one- 
third of our cases a feeling of nausea or abdominal discomfort was 
not present. In the remaining cases, however, either nausea, mild 
or severe, associated with vomiting, slight or marked, at some time 
during the attack occurred. As a rule the headache manifested 
itself as a sensation of mild pressure, frequently in one or both 
temple regions. The pressure disturbance gradually increased in 
area and intensity to the extent that many patients declared that 
they felt that the top of their skull would come off. Most patients 
reported that when the severity of the pain reached its peak there 
was no one part of the head in which the pain seemed more severe 
than another. Only in 9 per cent of the cases was the symptom of 
zigzag lights present. The severity of attacks in one patient may 
vary greatly from time to time, and of course the severity in different 
patients, like in asthma or hay fever, varies greatly. Many suffer 
from pain, nervousness and exhaustion to the extent that they are 
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confined to their beds during a small part or most of the time the 
attack is on. The duration of their attacks averaged two days, 
hlany reported light attacks of only a few hours, and other attacks 
lasting four to five days. The frequency of their attacks occurred 
from a few days to a j'^ear, the average being fifteen days. Some 
patients reported that they were never free from a dull headache 
between the paroxj’^sms of attacks. 

A brief review of the following cases seems justified, as from them 
will be illustrated many points previously discussed and that will 
be subsequently mentioned. 

Case Reports. Case L— M. A. B., a man aged forty-five j’^ears, had 
suffered from very severe attacks of migraine since eleven or twelve j'^ears 
of age. During the past eighteen 3'ears his attacks occurred on the average 
of every two weeks, and lasted from two to three days. The severity of ms 
attacks was such that at least one day during the period he was unable to 
work. 

He had one maternal uncle with astlima; the maternal grandfather with 
asthma, and the mother had eczema. During his early life he had hives on a 
number of occasions, but except for his migraine he has never consulted a 
physician since a small child. 

He is a stove manufacturer and lives a verj’- buss’" hfe and one that 
requires a great deal of mental strain. It was interesting to have him tell 
how his headaches had interfered with his wmrk. He said, for example, that 
he would have an appointment with a w’holesale house to discuss the sub- 
ject of the sale of his product, and bj’’ the time his appointment would occur 
he would frequently be in bed with a severe headache. 

Scratch and intradermal methods of testing revealed the following: milk 
+ + ; cheese 4- ; codfish + ,• crab + + ; salmon + • 

An outhne concerning his diet was given him, in which there were excluded 
from the diet milk and all milk products, and all shell sea foods, but no other 
foods. This man was first seen two years ago, and since that time he has 
had but one attack except on two occasions when he was at the seashore 
and ate hearily of sea foods, and reported rather severe tj^pical migraine 
attacks. 

This case illustrates a tjqie of migraine in a business man who has 
had his business very seriously interfered with by the severity of the 
attacks. This is not an unusual case. It also illustrates the effect 
of anxiety and mental strain. He is sure, as he states from trying 
it out, that taking the offending foods will bring on attacks and 
that w’hen he leaves them out of his diet his work may be very heavy 
and there may be considerable mental strain, but he wdll remain 
free from migraine attacks. 

Case II.— Mrs. W. T. C., housewife, aged thirty-four j'^ears, had suffered 
from seasonal haj’’ fever nine j’^ears, migraine since in the teens, and a severe 
colitis for fifteen 3’ears. She was a very nervous patient. She had been 
imder the care of a number of physicians, including the neurops3’'chiatrist, 
the gastro-enterologist, and the rhinologist, but had found little relief. Her 
attacks of migraine were onis’ moderately severe at times, but were quite 
frequent. At other times thes’’ were ver3'' severe and there were present 
many of the signs which occur in true migraine, namely, severe headache, 
nausea, vomiting, zigzag lights, marked prostration. 
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Scratch and intradermal testing revealed a positive reaction to a large 
number of foods, the chief of which were eggs, buckwheat, beans, celery and 
cantaloupe, and a marked reaction to ragweed and a number of the grasses. 

The positive foods were eliminated from her diet with a result of prac- 
tically complete freedom from the migraine and complete freedom from 
cohtis. She is being desensitized at present against the ragweed as a means 
of preventing her seasonal hay fever. 

This case illustrates one who has three manifestations of allergy, 
namely, hay fever, mucous colitis, and migraine. It is quite possible 
that the chief etiologic factors in her migraine and mucous colitis 
are the same. Her hay fever is seasonal in type and the chief factor 
is pollen. However, it would be folly to treat this individual for 
her hay fever without eliminating the foods to which she is specific- 
ally sensitive and which are causing the other allergic manifesta- 
tions. She has learned that partaking of the forbidden foods will 
bring on attacks and leaving them off will give her freedom. 

Case III. — A. W. H., merchant, aged thirty-eight j'-ears, came to our 
Clinic with a history of recurrent attacks of severe headache, winch started 
in childhood. His maternal grandfather had migraine. He was told that 
he could not take milk and remain free from headaches. The patient’s 
past history was entirely negative from the standpoint of disease except for 
headaches. His trouble first began as a very small child, disappearing 
around twelve but recurring again at twent 3 '’-two. The attacks are from 
three to four days’ duration and occur about once a month. The pain is 
very severe over one eye only. It is stabbing in character and apparently 
goes through to the other side of the head. He has learned that extra work, 
especially mental strain, will help to precipitate an attack. 

Very careful food testing revealed a sensitivity to milk only. Milk was 
removed from his diet, Avith complete rehef except for one or two times that 
he has taken less than a teaspoonful of milk just to trj'’ it out and has found 
this sufficient to bring on a headache attack. 

Most patients who have migraine are sensitive to a multiplicity 
of proteins. This man, differing from the rule, however, was found 
sensitive only to milk. 

Case IV.-yK. W., a physician, aged thirty-eight j'^ears, developed severe 
attacks of migraine at the age of thirt 3 ’'-six. His attacks were very severe 
and he had all of the ssmiptoms which occur in migraine. He had noticed 
a number of foods which he was sure helped in provoking an attack. He has 
hay fever and some asthma. His maternal grandmother had migraine, his 
father had mucous coHtis. 

On testing him we found him extremely sensitive to a very large number 
of foods, including the following: \i\dieat and its spHt products 
coffee d — 1- ; bean -| — [- + ; kidney bean -j- -} — j — [- ; turnip -b + -f- ; asparagus 

-j- -f ; celery — [- d — h ; tomato -f- -j- ; garlic -f -1 — h ; peach d — b d" ; orange 
-b-b-b; grapefruit -b-b; pineapple d— bd-; lobster -b-b; clam -bd-; crab 
-bd-; almond -bd-; peanut -b-b -b-b; hickorj’’ nut -b-b -b-b; vanilla -b-b; 
parsnip -bd— b; ginger -b-bd-d-. 

A careful eliimnation of the foods to which he is specificaU}’’ sensitive 
has given this physician freedom from attacks during the last eight months, 
except for two. One followed a lawsuit, during which there was a great deal 
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of excitement and mental strain, and the other' following a hunting trip, 
during which time he was ph3’'sicall3’- exliausted and liad eaten some wheat 
bread. ' ■ • 

This case illustrates the effect of the predisposing factor, such as. 
mental strain and ph3'-sical exliaustion, and also the effect of the 
exciting factor, such as the eating of the specific foods to 'which he 
is sensitive. It is interesting to note that his trouble started in the 
third decade. From our findings it appeared that about an equal 
number developed symptoms in the first, second, third and fourth 
decades. 

Case V.— Mrs. W. R. B., housewife, aged thirt3'^-one 3’^ears, gave a history 
of migraine since she was thirteen 3^ears of age and hives at intervals since a 
small child. She had one brother with ha3’^ fever; one sister vnth hay fever; 
her mother had migraine; her maternal grandfather had migraine, and her 
father had hives. She gave a histor3'' that her migraine occasionalb'- would 
occur during the intramenstrual period but usually would occur just pre- 
vious to the menses and would commonly be so severe, along witlx her 
menstrual period, to require her to remain in bed during a large portion of 
the period. 

Food testing gave a reaction to the folloxving proteins: Casein ++; 
coffee -f ; blacke3’'ed pea -{--f ; pork +; raspberr3’’ +-f-f ; wheat 

Elimination of the offending proteins has given this patient entire freedom 
from her trouble. 

This patient illustrates the t3q)e who have their attack of migraine 
frequentl}’' coincident with the menstrual period or occurring just 
before. This is not unusual. The nervousness near the menstrual 
period is not the exciting factor but the predisposing cause. When 
the exciting factor is eliminated, as was done in her case, nameb^ 
the elimination of the foods to which she is specificalb' sensitive, 
the nervousness of the mebstrual period produced no headache. 

Discussion. In all the cases presented, and as has been previousb^' 
mentioned, in a large per cent that we have studied, there is a 
definite hereditar3’' histor3^ of migraine or other allergic manifesta- 
tion, namel}’^, asthma, hay fever, eczema, urticaria, and chronic 
colitis. Of the 5 cases presented, which are t3’pical of the majorit.v 
studied, the predisposing factors, such as those previousb' mentioned 
in the article, seem to pla}'" a definite part in bringing on the attacks 
of headaches, but these 5 patients, along with a majoritj’^ of the 
others studied, reported that when they adhered strictly to their 
diet they were free from headaches in spite of ph3'^sical exliaustion, 
mental strain, menstrual periods, and the like. In . allergy this 
parallels Koch’s postulates as applied to bacteriology and is a very 
necessar3’' antecedent to the acceptance of the theory as to the 
exciting factor. 

General Health and Mental Activity of Migraine^PatienU. In our 
stud3’- of migraine patients we have been impressed with the fact 
that their general health is usually above the average. The s}^- 
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drome occurs more commonly in a class of people whose vegetative 
nervous system is highly developed, most of whom are very active 
mentally. The symptom complex is not commonly found in the 
negro, Indian, or among the Chinese. In these races allied allergic 
manifestations, namely, hay fever, asthma, urticaria, and certain 
forms of eczema and colitis, are comparatively infrequent. 

Methods of Testing for Exciting Factors. The scratch method of 
testing should first be used. All questionable reactions should be 
checked by the intradermal method. If only the scratch method 
is used, many proteins to which the patient is specifically sensitive 
will not be found. Treatment outlined on such findings therefore 
would not give results. An immediate reading should always be 
made, but also a four and a twenty-four-hour reading should be 
made, since delayed reactions are common. Food reactions in 
migraine, like those in eczema and urticaria, are difficult to read. 
One must always take into consideration the variable reactivity of 
different skins. 

Multiple sensitivity is the rule. All patients except one in our 
series were found sensitive to more than one protein. Such a finding 
is true in other allergic syndromes. Multiple sensitivity should be 
the rule, since an individual born with the ability to become sensi- 
tive to one food protein naturally should become sensitive to others, 
especially if they have partaken of them in large amounts. 

Differential Diagnosis. Migraine must be differentiated from 
functional headaches, trifacial neuralgia, myalgia, ordinary intoxi- 
cation and infections, such as those of alcohol, tobacco and uremia, 
and from headaches due to pituitary disfunction. A clear-cut his- 
tory of periodic headaches over a long period of time, with freedom 
between, and especially with a history of the usual prodromal symp- 
toms spells migraine. In those cases in which the onset has been 
recent of course the differential diagnosis is a little more difficult. 
In making a differential diagnosis a familial history of allergic dis- 
eases should be given much weight, that is, if the headache is some- 
what an atypical one and the fainilial history is great, one should 
be careful in not diagnosing the headache as a migraine one, while 
on the other hand if the sjanptoms are not clear cut and the family 
history is negative so far as allergic diseases are concerned, one 
should be careful in calling the headache migraine in tjqie. 

Prognosis. It is generally taught that migraine of all tjqies 
gradually disappears in the third and fourth decades and that there 
are only few exceptions to this rule. From our study this appears 
not to be true, since of the 55 cases 7, or 12.7 per cent, came seeking 
relief during their sixth decade. From the standpoint of life and 
death, and also complications, prognosis of course is good. The 
complications that occur in many are those of other allergic mani- 
festations, especially eczema, asthma and hay fever. 
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Treatment. Until relatively recent times migraine was placed 
by the medical profession in the category of uncontrollable human 
ailments. As many remedies as there are drugs in the pharma- 
copeia have been suggested for it but their efficacy is in inverse 
proportion to their number. Until the last decade much attention 
was given to the predisposing factors but too little attention has 
been paid to the exciting causes. This was likewise true of the other 
allergic sjmdromp. However, since the recent discovery of exact 
means of determining the exciting factors in each case more atten- 
tion to the disease is being given by the medical profession. 

It is obvious, in the first place, that the predisposing factors 
should be eliminated. For example, plenty of rest and sleep should 
be taken by the sufferer. Avoidance of physical exhaustion, mental 
fatigue and worry is always in order. Toxic states should be sought 
for and eliminated if found. Correction of refractive errors and 
any errors of the other special senses should be done. 

^^Tien all the foregoing measures have been taken many patients 
will be somewhat better, but the vast majority will continue to have 
their migraine. Not until the exciting factor, namely, the foods to 
which they are specifically sensitive, is removed from their diet, 
can one hope for good results. All of the foods to which a patient 
is found definitely sensitive should be removed from the diet. In 
some cases it is impossible to find them by testing, or at least all of 
them. In such patients eliminative diets, based on our Imowledge 
of the most common food factors in other cases, are used. Other 
foods are added or subtracted from time to time as a means of 
determining the offending food. 

In our series of 55 cases, 29, or 52.7 per cent, obtained from 85 to 
100 per cent freedom from symptoms, which we consider excellent 
results. There were 10, or 18.2 per cent, who received more than 
60 per cent relief, which we classify as good results. Another 11, 
or 20 per cent, received more than 40 per cent relief, which we 
considered fair results. In 5 cases were we able to give less than 
40 per cent or no relief, which we considered poor results. 

From our findings it appears that the results in the treatment of 
migraine are as good or better than those obtained in nearly any 
other chronic disease. The average migraine patient who receives 
more than 80 per cent results, practically speaking is well so far as 
the symptoms interfering seriously with his comfort or his carrying 
on a gainful occupation is concerned. Those cases who receive more 
than 60 per cent relief frequently are changed from very uncom- 
fortable people, unable to carry on a gainful occupation, to comfort- 
able, practical individuals. Even those who received 40 per cent 
relief were grateful patients. From our findings we are led to believe 
that the exciting factor in migraine is a specific sensitivity to food, 
which can be found in the majority of cases, and the treatment 
based on such findings gives results that are well worth while. 
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Summary. 1. A family history of allergy was elicited in 85.4 per 
cent of the cases. ' - 

2. From a study of the hereditary factor in migraine it appears 
that it is interchangeable in the linkage with asthma and hay fever, 
which is good evidence that these syndromes have a common etiol- 
ogy, namely, a specific sensitization. 

3. The exciting factor in migraine is probably always a specific 
sensitivity to one or more foreign proteins. 

4. There are many predisposing factors, such as (a) physical 
fatigue; (6) mental fatigue and depressed states; (c) thyroid disfunc- 
tion; (d) genitosexual cause; (e) toidc states; (J) disturbance of the 
special senses. 

5. The onset of symptoms occurred in nearly one-third of the 
cases during the first decade. 

6. The persistence of migraine symptoms up until and through 
the sixth decade is not uncommon. 

7. Migraine patients are usually above the average both mentally 
and physically. 

8. Treatment should consist of thorough elimination of the foods 
and dusts to which the patient is found specifically sensitive. 

9. Results in the treatment of migraine are as good or better than 
those obtained in nearly any other chronic disease. 
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MULTIPLE ANEURYSMS OF THE ARTERIES OF THE RIGHT 

ARM ASSOCIATED WITH ARTERIOVENOUS FISTULA AND 
ARTERIAL EMBOLISM. 

REPORT OF A CASE.* 

By Dwight L. Wilbur, M.D., 

EELDOW IN MEDICINE, THE MAYO EOUNDATION, 

ROCHESTEB, MtNN. 

The association of multiple arterial aneurysms in an extremity 
with arteriovenous fistula and arterial embolism is rare. The case 
herein reported is of a patient who presented aneurysms of the 
brachial, radial, superficial palmar, common volar digital and volar 
digital arteries of the right arm, and also embolism of the radial 

* Work done under the direction of Dr. G. E. Brown, Division of Medicine, The 
Mayo Clinic. 
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artery and an arteriovenous fistula of the hand. The interest in 
such a combination of changes is no less intense from a pathologic 
standpoint than that aroused clinically because of the wide range 
of physiologic studies possible. Of equal interest are the therapeutic 
problems raised by such a group of anomalies. 

Aneurysms of the arteries of the upper extremities are uncommon 
and usually traumatic in origin. Holt, in a review of the literature 
up to 1882, found only 14 cases of brachial aneurj^sm due to disease. 
Lyle, in 1924, in an exliaustive review of the literature, was able 
to collect data on 61 published cases of aneurysms of the palmar 
arches and added one case of his own. Of these, 2 cases only were 
spontaneous; the remainder were chiefly traumatic in origin and 
therefore affecting the superficial palmar arch (54 cases) more 
frequently than the deep arch. Pemberton, in a review of the cases 
in which an aneurysm was treated surgically in The Mayo Clinic 
from January, 1915, to April, 1926, reported a total of 41 cases of 
arterial and arteriovenous aneurysm. Twenty-five of these were 
arteriovenous, 16 were acquired, and 9 were congenital. Reid,^® in 
a study of 33 cases of arteriovenous fistula, disclosed two present in 
the hand. These were both the result of trauma. He included in 
this group 6 congenital cases which were chiefly of the cirsoid 
aneurysm tjqie. The small number reported indicates that the 
lesions are rare. 

From the pathologic standpoint, the etiology of such aneurysms in 
the absence of trauma and sjTphilis and the development of congeni- 
tal arteriovenous communications is interesting. Multiple aneu- 
rysms may develop in different arteries of the body, as in the case 
recorded by IColodny, in which there were aneurysms of the right 
popliteal, right axillary, left carotid, right external iliac arteries 
and the descending thoracic aorta. On the other hand, they may 
be multiple and localized to one peripheral vessel, such as in the 
case reported by Skillem, in which there were two small aneurysms 
in the brachial arterjL It is well known, of course, that multiple 
aneurysms of the aorta and cerebral vessels are not uncommon. 
It is interesting to .speculate whether or not multiple aneurysms in 
one vessel may be due to the effects of trauma or to other influences 
on an arterj’^ which already constitutes a place of lowered resistance. 
The question of the exact mode of development of arteriovenous 
fistula, cirsoid aneurysm and other abnormal arteriovenous com- 
munications is still unsettled. The belief at present is that these 
communications are either developmental anomalies in vLich 
capillaries are not formed so that the arterj’^ and vein communicate 
directlj^ or that they are neoplastic in origin. 

Physiologic studies of arteriovenous fistulas are unusually inter- 
esting from the standpoint of the local and general effects produced. 
Among the former may be included changes in siuface temperature 
of the affected part, the marked development of neighboring col- 
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lateral circulation, the changes in the length of the extremity in 
certain cases, and' dilatation of the proximal artery and the veins. 
Brown and Pemberton called attention to the high oxygen content 
of the blood of the regional veins and to its pathognomonic signifi- 
cance in the diagnosis of arteriovenous fistula. The general effects 
on the cardiovascular system have been particularly emphasized 
by Holman. As he has pointed out, the changes produced depend 
primarily on the size of the fistula and on an unobstructed return 
flow to the heart. ' The changes produced include lowering of sys- 
temic blood pressure, elevation of pulse rate, increase in blood vol- 
ume, and dilatation and hypertrophy of the heart, besides other 
changes. 

Table I. — Measurements of Length and Circumference of Both Arms. 


Right, Left, 

cm. cm. 

Circumference : 

Midarm above aneurysm . 23.7 23.7 

Level of aneurysm 26.4 22.7 

Midforearm 24.0 24.7 

Wrist 16.5 16.0 

Base of index finger -9.5 8.0 

Length : 

Distal end of clavicle to tip of middle finger . .84.5 81.0 

Tip of olecranon to tip of middle finger . . . .52.0 49.0 

Distal crease of wrist to tip of middle finger ..19.0 19.0 


Because of the great interest which the following case aroused 
clinically and because of the physiologic and pathologic studies 
made, it was considered to be worth reporting. 

Report of Case. The patient, a farmer, aged forty-tliree years, regis- 
tered at the Clinic February 13, 1929, for treatment of an aneurysm of the 
right brachial artery which had developed gradually over a period of fourteen 
years without apparent cause. The past medical history was essentially 
negative and the patient denied syphilitic infection. The right arm was 
not disabled until December, 1928, when he experienced a sudden sharp 
agonizing pain just above the wrist in the right radial arteryL The hand 
became blue and numb and morphine was required to relieve the pain. 
Since that time the fight' index finger and the surrounding palm had been 
somewhat blue and after careful questioning the patient remembered that 
he had always had a “hot spot” in the palm at the base of the index finger. 

The general examination was essentially negative with the exception of 
the right arm. There was an expansile pulsating mass, approximately 5 cm. 
in diameter, just above the internal condyle of the humerus. The superficial 
veins of the forearm were distended and there was a soft swelling 2 cm. in 
diameter over the radial artery in the middle portion of the forearm. The 
pulsations of the radial artery were -vigorous up to the wrist, where they 
suddenly ceased, and at this point the artery was exceedingly tender. The 
palm at the base of the index finger was cyanotic, spongy and soft, as was 
the index finger up to the proximal interphalangeal joint. The right fore- 
arm "was 3 cm. longer than the left. Abnormal auscultatory'’ sounds were not 
present. Significant changes in blood pressure in the right arm were absent 
and venous pressure was roughly equal in, both forearms. Laboratory 
examinations were negative. A roentgenogram of the right hand was 
reported as showing an old fracture of the first phalanx of the fifth finger. 
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Special examinations disclosed definiteb’’ abnormal responses to changes 
in posture on the right wth blanching of the fingers 'on elevation of the 
arm (180°), quick filling of the index finger and surrounding palm (purple) 
and slow fiUing of the remainder of the hand which remained pink vdth the 
arm at the side (0°). Compression of the palm at the base of the right index 
finger, which presumably obliterated the arteriovenous fistula, caused the 
pulse beat to drop almost immediately five to seven points on several occa- 
sions®*^^. On fluoroscopic examination, it was found that the heart was 
of normal size and there was no change in size with postural changes of the 
right arm or obliteration of the fistula. On compression of the brachial 



Fig, 1. — Right and left arras before operation; just above the right elbow is the 
swelling produced by the brachial aneurj'sm; the superficial veins on the right are 
more prominent, especially on the radial side; the fingers on the right are drawn 
toward the ulnar side. 


arterj* above the aneurysm, color in the hand returned in two to three 
minutes; normally it would return almost immediately. The results of 
oxygen and temperature studies are shown in Tables II and III. Calori- 
metric studies of the hands preoperatively showed that elimination of heat 
in small calories in twenty minutes for the entire hand was, for the right 
hand, 260, and for the left, 130 (normal 110 to 130), 

It was obwous that the patient had a right brachial aneurysm and an 
arteriovenous fistula of the right hand, as indicated by the warmth of the 
hand, the neighboring engorged veins, the calorimetric studies and the 
presence of almost pure arterial blood in the regional veins of the right hand. 
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Following adequate development of the collateral circulation of the right 
arm by the method advocated by Matas, the brachial aneurysm was sur- 
gically obliterated March 12, 1929, although it was realized that the presence 
of the arteriovenous fistula was a serious complicating factor. Return flow 
from the distal end of the brachial artery following ligation of the proximal 
end was satisfactory at the time of operation. Following operation, there 
was considerable pain in the right hand, which was partially relieved by 
the application of heat. Gradually the pain became more severe and the 
impression was gained that thrombosis of some of the vessels of the hand 
had occurred. Typhoid vaccine and radium chlorid intravenously^ and 
heat were of no benefit in relieving the steady burning pain. The hand was 



Fig. 2. — Right and left arm before operation; volar surface. 

blue and cold except for the “hot spot” which was still w^arm, and motion 
was very much limited. It was obvious that the arterial blood supply to 
the hand was inadequate, but it did not seem wise to attack the arterio- 
venous fistula surgicallj’’ because experience in previous similar cases had 
shown this to be a difficult, if not impossible, procedure to carry out success- 
fully. It was finally necessary to amputate the forearm to relieve the pain. 
The patient’s convalescence was uneventful. 

The arterial sj^stem was injected with mercury (Horton’s method). The 
course followed by the mercury can be seen in roentgen'ograms taken during 
various stages of the injection (Fig. 3). The mercury, under low pressure, 
entering the radial arterj^ with the arm in the horizontal position passed 
through small anastomosing branches to the volar interosseous artery and 
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then on to the larger arteries of the palm. Within a few minutes the mercurj' 
was returning from a superficial brpch of the cephalic vein. Fig. 8a shows 
that at this time none of the arteries of the fingers was filled with mercury, 
and the mercury was already returning from the vein. Slight increase in 
pressure produced injection of the vessels about the base of the index finger 
(Fig. 36), _ but still mercury did not enter the finger tips. With further slight 
increase in pressure, the mercur}’- finally entered the arteries of, the fingers 
but it also filled most of the venous system of the hand (Fig. 3c). 

Table II. — Venous Oxygen Studies of Right Hand. 
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Vein of right arm near wrist . 

Feb. IS, 1929 

17.7 

15.6 

SS.2 

2.08 

11. S 

Vein of right index finger . 

Mar. 30. 1929 

IS. 5 

17.0 

91.0 

1.50 

9.0 

Control vein of left arm 

Mar. 30, 1929 


12.5 

52.0 



Normal arterial 

• * • « 

21.0 

20.0 

95.0 

1.00 

5.0 

Venous . . .... 

.... 

21.0 

14.0 

70.0 

7.00 

30.0 


Table III.— Surface Temperature Studies of Right and Left Hands; Before 
AND After Operation, Degrees Centigrade. 


Four TFccfcs Before Operation, 


Site. 



Right. 

Left. 




Second 


Second 




Tip. joint. 

Tip. 

joint. 

Thumb (2 and 3)* . 



27.2 28.7 

28.6 

30.3 

First finger (5 and 0) 

. , 


28.6 30.6 

27.7 

29.5 

Second finger (7 and S) 


25.4 30.5 

28.4 

29.4 

Third finger (9 and 10) . 


25.7 29.1 

29.3 

29.7 

Fourth finger (11 and 12) . 


25.1 28.2 

29.6 

29.5 

Palm (4) . 



32.1 

29.4 


Palm (13) 



29.4 

29.4 


Palm (15) , . ■ . 



32.6 

30.2 


Arms . . . 

• • 

- 

30.9 

30.9 


Two Weeks After Operation. 

Three and a Half Weeks After Operation 

Site. 

Right. 

Left. 

Site. 

Right. 

Left. 

Palm (2)* . . . 

30.6 

30.9 

Fingers (11)* 

. 33.3 

36.6 

(15) . . . 

31.5 

30.9 

(9) . . 

. 33.3 

36.5 

(14) . . . 

30.1 

31.0 

(7) . . 

. 33.7 

36.3 

, (4) ... 

35.0 


(6) . . 

. 35.7 

36.9 

Fingers (5) . 

31.4 



34.9 

36.0 

(6). . . . 

30.0 


Distal palm (12) 

. 36.4 

37.2 

■ • - (7) . . . 

28.6 

31.2 

(10) 

. 36.9 

37.2 

(11) . . 

28.5 

30.3 

(8) 

. 35.0 

36.3 



(4) 

. 34.0 

36.3 




(2) 

. 37.0 

36.4 




Palm (1) . . 

. 37.5 

37.5 

- 



(15) . . 

. 36.5 

36.5 




(13) . . 

. 35.8 

36.1 




(14) . . 

. 37.0 

36.3 


\ . -* Numbers refer to points on hand shown in Fig. 4. 
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a b c 

Fig. 3. — The vascular tree of the right forearm during injection with mercury 
following amputation (Horton’s technique). The arrows indicate the direction of flow. 
The large shadow on the right is a superficial branch of the cephalic vein. 

a. — Low pressure. Mercury was allowed to flow in the radial artery in the 
middle portion of the forearm (as shown by the arrow at bottom of photograph). 
It is obstructed after a short distance because of thrombosis in the vessel, and there- 
fore, passes through small arteries over the radius to enter the volar interosseous 
artery (lying between the radius and ulna). Proceeding to the palm, it enters the 
palmar arteries and flows toward the base of the second metacarpal bone. It then 
passes into a superficial branch of the cephalic vein near the point indicated by the 
arrow and dot, and returns by the vein toward the heart. 

b. — Slightly higher pressure than a. Flow the same as in a, but in addition 
the mercury fills the aneurysms and dilated vessels in the region of the proximal 
phalanges of the index and middle fingers; it may be noted that the arteries of the 
last three fingers are not filled with mercury. 

c. — Sflghtly higher pressure than b. Flow same as in b; in addition, the mer- 
cury has finally entered the vessels of the fingers but at the same time nearly 
all of the venous channels contain mercury as well; the constancyof the communication 
at the site of the arrow and dot and the absence of mercury in the course of the radial 
artery may be noted. 
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Anatomic study of the vessels revealed small aneurysms of the radial, 
superficial, palmar, common volar digital and volar digital arteries, nearly 
all of which contained adiierent and organized thrombi (Fig. 4). The radial 



Fig. 4. — Large vessels of the right hand as determined by dissection. The chief 
points of interest are: (1) Dilatation of the radial and ulnar arteries; (2) small 
aneurysm of the radial artery; (3) narrowing of radial artery at site of embolism; 
(4) aneurysmal dilatation of the superficial palmar arch with absence of volar branches 
to the last two fingers; (5) aneurysm of the common volar digital artery to the index 
and middle fingers with aneurysm of the volar digital artery to the index finger; 
(6) tortuous veins surrounding base of index finger; (7) probable site of arteriovenous 
fistula; (8) prominent superficial cephalic vein. 

arterj’’ above the wrist was dilated and tortuous, and at the mist it was 
unusually small and completelj'' obliterated. The superficial veins were 
dilated, especiall}’- those on the radial side of the forearm. A definite 
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arteriovenous conununication was not found in careful dissection of the 
forearm and hand. A diagram of the condition in the vascular tree follow- 
ing dissection of the forearm is shown in Fig. 4. 

The arterial walls throughout the forearm were abnormally sclerotic 
and presented fibrotic changes of the media and naarked but irregular prolif- 
eration of the intima. with excessive thinning in the areas of aneurysmal 
dilatation. The majority of the vessels contained organizing thrombi. 
There was slight evidence of an inflammatory process as indicated by peri- 
vascular lymphocytic collections. The veins carrying the arterial blood 
presented histologic pictures somewhat similar to those of arteries mth 
hs^pertrophy of the elastic and muscular portions of the walls of these veins. 

Comment. The cause of such extensive vascular disease of an 
extremity is uncertain. The absence of evidence of syphilis prac- 
tically excludes this factor. The presence of a moderate munber of 
perivascular lymphocytic collections and other histologic features 
in several of the sections was not inconsistent with the diagnosis 
of thrombo-angiitis obliterans, although not pathognomonic of this 
disease. It is possible, as suggested by Skillern, that aneurysms of 
this type are the result of some abnormal influence on arteries already 
a place of lessened resistance, or that the aneurysms developed in 
the arteries pro:rimal to an arteriovenous fistula, as has been reported 
by Curtis, Osier and Da Costa. The absence of general systemic 
effects of the fistula make this seem unlikely. The conclusion is 
evident that the arterial changes were due to some defect in arterial 
development or to some abnormal sclerotic process in the walls of 
the vessels, although an infectious process cannot be absolutely 
excluded. The etiology of the arteriovenous fistula is uncertain 
also but several factors point to it as being congenital, that is, the 
history of a hot spot in the palm of the hand throughout life, the 
history of slow healing of a fractured phalanx ten years previously 
and the excessive length of the right forearm which must have 
occurred prior to the age of twenty years. 

Anatomic preoperative studies showed the right forearm to be 
3 cm. longer than the left. This is a common observation in the 
presence of an arteriovenous fistula before complete skeletal ossi- 
fication has occurred and is the result of the presence of excessive 
arterial blood at the epiphyses. It seems probable that the arterio- 
venous fistula was in the palm somewhere near the base of the index 
finger (Fig. 4). This is borne out by the discoloration in this area, 
the bradycardia response to pressure over this point, and the escape 
of mercmy into the veins in this region (Fig. 3), at low pressure 
during the injection by Horton’s method following amputation. 
The fistula was evidently small and probably contained multiple 
openings. The microscopic data are significant in that the vessels 
showed a markedly abnormal sclerotic process, the exact nature 
of which is not certain. An infectious process could not be abso- 
lutely excluded. The thrombi present in the majority of the arter- 
ies appeared to be of approximately the same age. 
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It is interesting to confirm tlic changes previously found by others 
in a vein performing some arterial functions. Reid/'^ in ii. micro- 
scopic study of the regional vessels following experimentally pro- 
duced arteriovenous fistula, found hypertrophy of the walls of the 
proximal veins and an increase in the elastic tissue as a result of the 
assumption of arterial function by the vein. In the present study 
definite changes were found in the veins, giving them the general 
histologic appearance of arteries. This would indicate an increase 
in the venous pressure in these vessels but this was not observed 
clinically with the crude method used for its determination. It is 
a question whether changes in the histologic appearance of a vein 
would occur in the presence of an abnormally high content of oxygen 
of the venous blood alone, or if such changes depend entirely on the 
increase in pressure and volume of the blood in the regional veins 
as a result of an arteriovenous fistula. 

The physiologic changes present were of interest chiefly because 
of the local effects produced and in all probability were due largely 
to the arteriovenous fistula. General circulatory effects were absent 
excepting that bradycardia was produced by compression of the 
fistula. Although the collateral circulation of the upper part of the 
arm was poorly developed and required further development before 
operation, the collateral circulation surrounding the arteriovenous 
fistula was well developed, as indicated by the observation by 
mercury injections. This accords with Reid’s^’' clinical and experi- 
mental data that arteriovenous fistula is the most powerful stimulus 
there is to the development of collateral circulation of the surround- 
ing vessels. The ox}’'gen content of the blood of the regional veins 
was almost that of pure arterial blood and, as Pemberton and Brovm 
have indicated, is absolute proof of the existence of an abnormal 
arteriovenous communication. 

Calorimetric and surface temperature studies revealed the ex- 
pected increase in production of heat by the right hand. The 
excess of arterial blood passing through it was sufficient almost to 
double the calorimetric output of tins extremity over the left. 
There was a slight increase in surface temperature of the right hand 
in the area at the base of the index finger. Elsewhere it was con- 
siderably colder than the left. 

A better understanding of the clinical problems presented by this 
case is obtained from the pathologic study made. It was obvious 
that the brachial aneurysm should be attacked surgically but the 
presence of the arteriovenous fistula increased the hazard greatly 
for such an attack. It was more than a problem of simply develop- 
ing the collateral circulation of the arm as a whole to the point of 
caring for the tissues following obliteration of the brachial artery, 

It did not seem justifiable, in view of experience in other eases, to 
attack the arteriovenous fistula directly. Following operation the 
patient had a great deal of pain in the right hand, the cause of which 
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was not quitd certain at the time. Attempts were made to increase 
the..circulation to the hand by the use of heat locally and typhoid, 
vaccine intravenously, but without success. Thrombosis of the 
arteries (superficial' palmar, radial and ulnar) had occurred and the 
small amount of arterial blood entering through the collateral 
channels was being shunted through the fistula before it could get 
to the fingers. This was well demonstrated by the injection of 
mercury into the arterial tree following amputation. Before the 
mercury, under low pressure, had entered any of the vessels of the 
fingers it had passed into the venous tree, Horton’ in his studies 
has found that the normal arterial tree will hold mercury up to a 
pressure of 75 to 90 mm. of mercury, and in some cases as high as 
l20 to 150 mm. The injection of the vascular tree in the case pre- 
sented was carried out at a pressure of less than 10 mm. The 
venous tree in the normal state, therefpre, rarely contains mercury 
as it does not readily pass through the capillaries at low pressures. 
These data are added proof of the existence of the arteriovenous 
fistula, and are of interest clinically in showing that flow through 
an arteriovenous fistula is accomplished at a much lower pressure 
than is required for normal flow through a capillary bed. 

The pain was undoubtedly due in large part to the thrombosis of 
the vessels and possibly also to the anemia of the tissues, if the 
latter will produce pain. It did not seem justifiable to approach the 
arteriovenous fistula surgically, and as the fistula could riot be 
found anatomically following amputation this judgment proved 
sound. The only course remaining was amputation, which was 
carried out without incident. 

It does not seem possible, in the light of the anatomic changes, 
that a better result could have been obtained. The presence of the 
smaller aneurysms of the radial, superficial palmar and digital 
arteries was probably without significance clinically although of 
great interest pathologically. 

Summary. The association of multiple aneurysms of the right 
brachial, radial superficial palmar, common volar digital and volar 
digital arteries with an embolus in the radial artery and an arterio- 
venous fistula of the hand is recorded. This combination of changes 
is of unusual interest to the physician because of its rarity and the' 
many fields that open for investigation, and to the surgeon because 
of the many difficult therapeutic problems it presents. 
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LEUKOPENIA EESEMBLING AGEANULOCYTOSIS WITH 

EECOVEEY. 

By Willum P. Thompson, M.D,, 

ASSISTANT PHYSICIAN, PHESDYTEniAN UOSPITAD, NEW YORK CITY. 

(From the Department of Medicine, College of Physicians and Surgeons, Columbia 
University, and the Presbj'terian Hospital, New York City.) 


Since the description of agranulocjdic angina in 1922 by Schultz 
several clinical reports have appeared illustrating the association 
of the agranulocytic type of blood picture with various other con- 
ditions. Among the most recent is the case of almost complete 
agranulocytosis associated with sepsis presented by Blumer.^ 
Another is the group collected by Farley® of 7 cases of depressed 
bone-marrow function following arsphenamin therapy. A fatal 
outcome has been the almost universal rule in the typical agranulo- 
cytic angina cases, as well as in most of the described variations. 

During the past year there have been a number of cases in the 
wards of the Presbyterian Hospital that approached the agranulo- 
cytic type of blood picture, associated with throat infection, but in 
which recovery took place. _ ’ 

These cases have been so similar in their symptoms, physical signs, 
and blood picture that they are briefly presented as another variant 
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in the group of infections associated with depression of the poly- 
morphonuclear leukocytic elements of the blood. 

The clinical picture consists of : 

1. Several days of fever, slowly rising and swinging, often reaching 
103° to 104° F. This fever is associated with no symptoms other 
than mild chilly sensations, and there are no abnormal physical 
findings. 

2. iiter several days of the fever, there appear moderately 
enlarged, soft, tender lymph nodes and spleen. 

3. Coincident with the enlargement of the lymph nodes and spleen 
there is a change in the white blood count with a moderate to an 
extreme leukopenia and reduction in the polymorphonuclear 
leukocytes, often reaching an almost complete agranulocytosis. 
There is a relative increase in the mononuclear cells and abnormal 
forms are sometimes seen. 

4. After the appearance of the lymph nodes and well toward the 
end of the disease, the pharynx becomes red and sore and on the 
posterior pharyngeal wall may be seen scattered, round, superficial, 
whitish spots looking, on the red background, very like Staphylo- 
coccus albus colonies on a blood-agar plate. 

The disease lasts from one to three weeks and, with but one pos- 
sible exception, all of the cases have recovered promptly and com- 
pletely, almost by crisis. The syndrome is somewhat similar to, but 
not identical with, the disease known as infectious mononucleosis or 
glandular fever. 

Case Reports. Case I. — P. V. (Unit No. 85617), an Italian contractor, 
aged sixty-nine years, came into the wards compla inin g of pain in the 
stomach and loss of weight of six months duration. This was subsequently 
found, at operation, to be caused by a large inoperable carcinoma. 

His blood count on admission was normal: 5,000,000 red cells, 10,000 white 
blood cells, 83 per cent polymorphonuclears, 17 per cent lymphocytes. For 
three weeks he was without new s3Tnptoms and his temperature was per- 
sistently normal. Quite unexpectedly, at the beginning of the fourth week 
in the hospital, his temperature jumped to 102.4°. The only symptom was 
mild, scattered pains in the joints. Blood cultures on this day and on the 
two succeeding days were sterile. The course of his temperature and his 
blood count is shown in the chart on page 234. On the third day of 
this acute illness, there was moderate, diffuse reddening of the throat, 
insufficient to cause symptoms. On the following day, cervical and axillary 
lymph nodes were noted as being definitely enlarged, soft, and tender. 
The tip of the spleen appeared below the costal margin. With the high 
temperature, relatively low pulse rate, lack of symptoms, palpable spleen, 
and leukopenia, a tentative diagnosis of typhoid fever was made. On the 
fifth day of this acute illness his throat became sore, and round, superficial, 
white spots appeared in the pharynx, resembling Staphylococcus albus 
colonies on a blood plate. At the end of the week the temperature had 
returned to normal, the symptoms had entirely disappeared, the spleen 
and lymph nodes had reduced in size, and the acute illness was over. Sub- 
sequent blood counts were perfectly normal except for a slight progressive 
secondary anemia presumably associated vdth the carcinoma. 






Chart I. — LN, appearance of enlarged lymph nodes. THR, appearance of pharyngitis. 
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Chart II. — LN, appearance of enlarged lymph nodes. Sp, appearance of spleen; 
Thr. appearance of pharyngitis. 
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Case II.— B. F. (Unit No. 230689), a Jewish subway guard, aged forty 
years, was admitted to the inedical wards as a possible mild exophthalmic 
goiter. His admission blood count showed 4,700,000 blood cells, 10,300 
white blood cells, 56 per cent polymorphonuclears, 37 per cent lymphocytes; 
no abnormal cells were seen. For the first three days his temperature 
remained normal. On the fourth day it began to be progressively elevated. 
The temperature course throughout this acute illness, together with the 
white blood count, is shown on the chart on page 234. There were no 
symptoms with the initial rise in temperature and no physical signs to 
explain it other than a very slightly reddened throat which had been noted 
several times in the medical dispensary during the two month's he was 
followed there before admission. A blood culture showed no growth. After 
a week of this unexplained fever, moderate enlargement of the posterior 
cervical lymph nodes was noted. On the tenth day of this acute illness, 
the patient was still without symptoms and there was no change in the 
appearance of the throat. The glands were thought to be even larger and 
were described as soft and slightly tender. The tip of the spleen could 
just be felt on deep inspiration. It was not until the twelfth day that his 
throat was noticed as being more diffusely reddened than previously, and 
on the day following, small, white, round, superficial ulcerations, resem- 
bling Staphylococcus albus colonies on a blood plate, were seen. With the 
appearance of these, the temperature began falling, reaching normal on the 
sixteenth day. This was followed by rapid clearing of the throat lesions, 
prompt regression of the Isunph nodes, and a rapid return of the blood 
count to normal. 

These two cases show the complete course of the disease, with an 
afebrile period before and after. 

Case III. — G. R. S. (Unit No. 85565), a graduate nurse, aged thirty-six 
years, came into the medical wards with a two and a half week history of 
chills, fever and scattered, variable aches and pains. 

On admission her temperature was 104.6° and she seemed acutely ill. 
Physical examination revealed shght cyanosis, flushed face, and enlarged, 
nontender cer^dcal and axillary lymph nodes. The spleen was just palpable, 
soft, and not tender. The remainder of the examination was negative. 
The throat was not sore or inflamed. Her admission blood count showed 
normal red count and hemoglobin. White blood cells numbered 2500, 56 
per cent polymorphonuclears, and 44 per cent lymphocytes, with no abnor- 
mal cells. On the day after admission, her throat for the first time became 
sore with the appearance of diffuse redness and scattered, round, white, 
superficial ulcerations, resembling Staphylococcus albus colonies on a blood 
plate. The day after admission her highest temperature was 103.6°. The 
Ijonph nodes and spleen appeared slightly larger. The leukopenia persisted 
and 6 per cent of abnormal white cells had made their appearance. Two 
blood cultures were sterile. It was felt by those who saw her at this time 
that she was probably developing an acute leukemia. On the tliird day 
after admission, her temperature spiked again to 103.2°. At this time there 
were 4600 white blood cells, 56 per cent polymorphonuclears, 22 per cent 
mj^eloc^s, and 5 per cent myeloblasts. Her temperature fell practically 
by crisis on the fourth day, three weeks after the onset of symptoms, and 
remained normal. Her s 5 mptoms rapidly disappeared with a return of the 
blood count to normal and a regression in the size of the l 5 mph nodes and 
spleen. She was discharged on the eighth day after admission for further 
convalescence. 

She died suddenl}’’ four days after discharge noth .symptoms suggesting 
occlusion of a cerebral artery. Autopsy was not obtained. 
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Case R''.— S. W. (Unit No, 224143), a student nurse, aged eighteen years, 
was admitted with a five-day liistory of headache and general malaise. 
During these five days, physical examination was entirely negative, the 
highest temperature being 101.8°. On the fifth day of her illness, previously 
palpable cervical lymph nodes were thought to have enlarged and become 
tender. During the five days before admission, she had not complained of 
sore throat and examination was negative. 

Examination at the time of admission revealed a moderately ill j^ung 
woman vdth a temperature of 102,6°. The throat was negative. There 
was moderate enlargement of the cervical lymph nodes, which were soft and 
tender.^ The tip of the spleen was just palpable. Her blood count on 
admission showed 4000 wliite blood cells, 30 per cent polymorphonuelears, 
61 per cent small lymphocytes, and 9 per cent monocytes. The red count 
was normal and no unusual wliite cells were seen. No blood culture was 
taken. Her temperature ranged between 100 ° and 102 °, tending downward. 
On the tenth day of her disease, there appeared a diffuse reddening of her 
throat, with scattered, round, wliitish spots, resembling Staphylococcus 
albus colonies on a blood plate. The white blood cells on this day numbered 
7000, 24 per cent pobunorphonuclears, 66 per cent ljTnphoc 5 'tes, and 7 
per cent monocytes. The IjTnphocji^s were rather large and suggested 
slightly immature forms. Her temperature reached normal on the four- 
teenth day of her disease and she was discharged on the si^enth day for 
further convalescence. Her blood count at the time of discharge was as 
follows; white blood cells 12,500, polymorphonuelears 32 per cent, and 
ljunphocjd;es 66 per cent. 

She returned to work after two weeks convalescence without symptoms 
or abnormal physical signs and with a normal blood count and differential. 


Case V.— G. M. (Unit No. 74475), an American salesman, aged twenty- 
three jmars, entered the hospital with a three-day complaint of scattered 
aches and pains, mild chilly sensations, and fever. The admission diagnosis 
was “ grippe.” 

Examination revealed a well-developed and well-nourished young man 
looking acutely ill. His throat was slightly injected and the cer\ncal lymph 
nodes were moderatel}'' enlarged. The temperature curve and the wliite 
blood count are shown in the chart on page 237. During the second week 
of his stay in the hospital, there was considerable further increase in the 
size of the cerweal Ijraph nodes, together with moderate enlargement^ of 
the axillary and inguinal nodes and spleen. At this time several whitish 
spots were observed on the posterior pharjmgeal wall suggesting Staphylo- 
coccus albus colonies on a blood plate. These disappeared promptly aftet 
the return of temperature to normal. Two blood cultures taken during the 
febrile stage were negative. 

He was seen in the medical follow-up four months after discharge from 
the wards, at which time he was without symptoms or physical signs of any 
kind. 


Case V is the only one of the group that did not have a severe 
leukopenia during the entire illness. This case more than any of 
the others suggests the syndrome known as glandular fever. ^ This 
diagnosis was seriously considered during the patient’s stay in the 
wards, but it was felt by most of those who saw him that the clinical 
picture was not quite typical of that disease as it has been described 
in the literature and as it has been seen in this hospital. 




Chart III, — ^LN, appearance of enlarged lymph nodes. Thr. appearance of pharyngitis. 
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Case VI.— E. A., an elderl}' woman, aged eiglity-two years, who had 
had a cardiac insufficiency for many years suddenly developed a fever on 
December 6. The course of the temperature throughout the illness, to- 
gether wth the blood count, is shown on the chart on page 237, With 
the fever there was moderate prostration, but no localizing s 3 'mptoms, and 
phj'-sical epraination was negative except for the heart. A blood culture 
was negative. Enlarged Ijunph nodes were looked for during the course of 
illness and were not found. On the sixth day of the illness, there was no- 
ticed for the first time a diffuse reddening of the throat, and on the pharjmx 
were seen several scattered, small, superficial, white spots resembling Staph- 
ylococcus albus colonies on a blood plate. On the following da}’’ the tem- 
perature returned to normal and remained so for fortj^-eight hours. There 
then developed sj'mmetrical, pustular, necrotic lesions in the groins. The 
following day the temperature was higher, there was rapidly progressive 
edema of one leg vith a progressive phlebitis, followed shortlj’" bj' marked 
cardiac msufficiency, edema of the lungs and exitus. 

It is impossible to saj'- whether or not this terminal episode was in any 
way related to the immediate^ pre\dous acute illness from which it was 
felt she was recovering. 

It is also impossible to say how much influence the daily small transfus- 
ions may have had on the temperature. This patient was not in the hos- 
pital, but her physician saw several of the hospital cases and felt that her 
acute illness was similar to them in many respects. 

Case VII.— M. K, (Unit No. 85876), a graduate nurse, aged forty 
years, came into the hospital complaining of general malaise and fever for 
one week. Since the time of onset of symptoms there was a small white 
spot on her gum which slowly spread, in spite of treatment with silver 
nitrate. On the day of admission a new spot appeared and salivation 
became excessive. On admission she had a temperature of 99.6°, pulse 96, 
and she appeared flushed and uncomfortable. There were two shallow 
ulcers in the mouth covered nuth wliite slough. There w'as moderate 
enlargement of the cervical lymph glands, which were very tender. Her 
red blood count on admission and tliroughout her stay of four weeks in the 
hospital w'as normal. Her white blood count on admission showed 2800 
white blood cells, 73 per cent Ijunphocytes, 27 per cent monocytes, 0 polj^- 
morphonuclears. It was felt that she probably belonged to the agranulo- 
cjiiic angina type of disease. In spite of daily iihlebotomies, followed by 
transfusions, her temperature rose rapidly, reaching 105° on her fifth day 
in the hospital. Her wliite blood cells had slowl}’’ fallen until the}’’ numbered 
but 1200 on that daj’', with 2 per cent polymorphonuclears and a very mre 
m 3 ’'elocj’te. An immediately fatal outcome was expected, but on her sixth 
day in the hospital her temperature began falling and her white count 
increased, reaching 2900 on the seventh daj’’, with 25 per cent polymorpho- 
nuclears, 8 per cent mj’’elocj’^tes, and 1 per cent myeloblasts. Her tempera- 
ture reached normal on the tenth day in the hospital, the seventeenth day 
ojf her illness, and remained normal through the following two and a half 
weeks. The white count gradually increased, reaching 7000 by the end of 
her second week in the hospital, with 58 per cent polj'’morphonucIears; 
9000 at the end of her third week, with 66 per cent polymorphonuclears; 
and was 10,300 at the time of her discharge, with 72 per cent pol 5 nnorpho- 
nuclears. Examination of the mouth lesions revealed a very few Vincent's 
organisms and a mass of heterogeneous mouth organisms. Blood cultures 
were repeatedly negative. She has since returned to work and has been 
■without sj^mptoras. 

This case and the preceding one represent a more severe type of 
agranulocjdic response, both having no polymorphonuclear leuko- 
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cytes over a period of several days. These 2 cases probably more 
closely belong to the accepted syndrome known as agranulocytic 
angina than do the others. 

Bacteriology. Attempts to obtain bacteriologic information have 
been unsuccessful. The throat lesions have been cultured in 
every instance and a variety of organisms obtained. A few 
hemolytic streptococcus colonies were isolated in 2 of the patients, 
but were not found in the other 4. The whitish, round, very super- 
ficial ulcerations observed on the posterior pharyngeal wall were 
removed as carefully as possible in 3 of the cases and examined by 
culture and direct smear. The cultures revealed a mass of common 
mouth and throat organisms without any particular predominate 
one being found. Direct smears revealed necrotic tissue with 
scattered various bacteria. These ulcerations were examined for 
Vincent’s organisms in all cases and these were demonstrated in 
small numbers in three instances. As these organisms are frequently 
found in any ulcerative condition of the mouth or throat, it was not 
felt possible to attribute any particular significance to their presence. 

Discussion. The syndrome as observed probably represents 
an unusual reaction on the part of the hematopoietic system to 
transient throat infection. It is not uncommon to see general 
systemic reaction preceding, by several days, signs of local inflam- 
mation in infections of this sort and this syndrome seems best 
explained on that basis. 

Conclusion. Seven cases are presented of an acute, transient, 
infectious disease associated with high fever, low pulse rate, enlarge- 
ment of the lymph nodes, leukopenia, and relative agranulocytosis, 
the late appearance of queer whitish spots on the posterior pharyn- 
geal wall, and prompt, complete recovery. The etiology is unknown. 
They represent another variant in the group of infections associated 
with the agranulocytic tjqie of blood picture. 

REFERENCES. 

1. Blumer: Am. J. Med. Sci., 1930, 179, 11. 

2. Farley: Am. J. Med. Sci., 1930, 179, 214. 


PSYCHOGENIC FACTORS IN THE ETIOLOGY OP ULCERATIVE 
COLITIS AND BLOODY DIARRHEA. 

By Cecil D. Murray, Ph.D., 

NEW YORK. 

(From the Department of Medicine of the College of Physicians and Surgeons of 
Columbia University and the Presbyterian Hospital, New York.) 

In the course of psychologic investigations in relation to disease— 
part of the program of the Constitution Clinic— our attention was 
drawn to a number of cases of ulcerative colitis admitted to the 
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hospital wards. . Preliminary studies directed toward the person- 
ality makeup in these patients gave many indications that there 
were deeper problems to be investigated in the psychophysiologic 
sphere. Accordingly, thereafter, more emphasis was placed on the 
patients’ life histories and the development of their symptoms. The 
first four histories obtained are briefly given below, together with 
an abstract of the physical findings and hospital record. What 
appears in these cases is a well-marked time relationship between 
the outbreak of an emotional disturbance and the onset of tlie 
sjcmptoms. 

For example, in the first case, E. P., an only child, notices the 
first shreds of mucus in her stools on the ver}^ day on which she 
becomes secretly married. In the second case, C. M., unconsciously 
conditioned against marriage, finds blood in her stools soon after 
becoming interested in her first suitor. Later, when engaged to a 
second one, she develops severe diarrhea with cramps and bloody 
stools which force her to go to a doctor a few days before the date 
originally set for her wedding. The case of J. H., is practically the 
same. In the last case, a boy, aged eighteen years, with a past 
history showing association of diarrhea with fear, notices blood in 
his stools from two to five days after a fellow worker threatened to 
murder him. 

The objective side of these histories is all that can be given in a 
short paper. But the practitioner who has taken the trouble to gain 
insight into the mechanisms and mannerisms of nemnsis will appre- 
ciate the subjective feelings which precipitated the pathologic 
responses in each case. 

Case Eeports. Case I.— E. P. Abstract of RIedical Record. A 
married woman, aged twenty-five years, first admission, complaining of 
diarrhea and vomiting of five dai's’ duration. She had “ cholera infantum” 
in infanc}’', and three j^ears ago, while abroad, she experienced a bloody 
diarrhea of two weeks’ duration. At other periods of her life she has been 
constipated, very much so, in fact, since her year abroad, vith perhaps only 
a dozen spontaneous movements in three years. In other respects her health 
has been excellent. She was married a few months ago, and her last period, 
due nearly a month ago, was almost completely missed. She has noted no 
breast changes and does not thinlc she is pregnant, though Dr. X. thinks 
she may be six weeks along. She was well until a month ago, when she 
began to note increasing constipation associated with severe, intermittent, 
abdominal cramps. She went to a hospital, where thej’’ gave her a course 
of colonic therapy; these treatments began to provoke nausea and vomiting, 
which has grown progressively worse. Four days ago she suddenly began 
to have diarrhea. Her physician reports; “Stool verj'' foul. Composed of 
pus, blood and mucus. No amoeba} on one examination. She vomited 
ever3’-thing taken by mouth, and the cramps became rnuch more severe. 
She has not slept much, in spite of morphia. No medications, not even 
water, have been retained.” 

Physical examination revealed a well-developed and well-nourished j'oung 
woman looking quite ill. She was writhing vfith intermittent abdominal 
cramps and retching at intervals. Tliere was e%ridence of moderate delw- 
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dration. The abdomen was flat, soft and generally very sensitive to light 
pressure. No other positive physical findings were noted. Temperature, 
pulse, and respirations were normal. Her urine contained large amounts of 
acetone bodies. Blood count normal. Her vomitus gave a faintly positive 
guaiac reaction. Stools were brown, semifluid, guaiac-negative. No 
amoebse seen. 

The admission diagnosis was, “acute colitis” (amebic?), acidosis, preg- 
nancy (?) 

The diarrhea cleared up almost immediately after admission, but severe 
cramps and vomiting continued. She was treated with glucose and saline 
intravenously and subcutaneously and guarded administration of fluids 
by mouth. Stools were repeatedly negative for amcebse. The diagnosis of 
pregnancy was established by gynecologic consultation. A psychologic 
consultation was requested because the patient managed to give an impres- 
sion of something obscurely amiss in her marital history and response to 
treatment. 

After a week on the medical wards she was transferred, somewhat 
improved, to Sloane Hospital for Women. 

Total stay in Presbyterian and Sloane Hospitals twelve days. 

Life Situation. The patient is the only child of strict, adoring parents 
in Georgia. In her final year at college she had a boy friend, but her friend- 
ship with him had been marred by the following incident: The young pair 
had once been stranded at night — too late for her to return to her dormitory. 
So they had gone to a hotel together to spend the night. Although they 
had had no sex relations she felt very guilty and apprehensive over the whole 
affair and wanted to sever all connections with her admirer, but he threat- 
ened her, saying: “I will never let another man have you— I will expose 
you, and no one will believe that we did not have relations that night.” 
From this incident she dates the onset of constipation and her present prac- 
tice of giving herself a daily enema. 

On graduating, she took a position as teacher in an American school in 
the Near East. She answered the daily letters of her boj'’ friend once a 
month, still feeling herself in his power, in spite of her effort to get away. 
Meanwhile the young man had been dismissed from college, had lost one or 
two jobs, and finallj'-, pining for her love, he had lost his health. 

After a year’s teaching abroad, she was called home because of her father’s 
illness. She taught school near home for another year, and consented during 
tliis period to see her suitor at long intervals. The situation was a great ' 
strain upon her, and at the end of the year she came to New York, eager 
for a stage career, but she needed monej'^ first and took a position as cashier 
in a chain-store. 

A cowboy from the West, driver of an armored car, came eveiy evening 
to collect the money from her cash register, and fell in love at first sight and 
wrote her, asking for an appointment two weeks ahead. She received him 
in her rooms. From the first moment he made vain attempts to seduce her 
but at last he said: “You have stood the crucial test — jmu must marrj’’ 
me.” A month later they were married secretly. On that eventful day 
she first noticed long shreds of mucus in her stools. Two months after, she 
heard that her father had died and went South, but she still Awthheld the 
news of her marriage from her mother. By the time the young woman got 
back to New York she found she was pregnant and noticed blood and pus 
in her stools. Within three days after admission to the hospital she had 
decided to inform her mother of all that had happened and her colitis had 
disappeared. 

Case H.— C. M. Abstract op Medical Record. An American secre- 
tar}’’, aged thirtj’’ 3’^ears, admitted because of abdominal cramps and diarrliea 
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Two years later she met another man to whom she promptly becanae 
engaged during the Christmas season. They planned to get married “in 
about a year,” although there was no tangible reason for such a long engage- 
ment. During that year her menses diminished to one day. The year wore 
on and a few weeks before the following Christmas, she returned from an 
extended trip. Her sweetheart met her. He had looked up several apart- 
ments which he wished to show her, but she could take no interest in choos- 
ing between them. She was whole-heartedly in love, but no definite day 
had been set for the wedding and she was tending to put off the event more 
and more. Meanwhile, after her return, her colitis became suddenly worse, 
and a few days before Christmas she went to a doctor for the first time dur- 
ing that j’^ear. She was having eight stools a day and was beginning to have 
cramps, and was admitted to the hospital. 

The psychologic background of her case is interesting, not in its novelty, 
but as a classic. From what has been said, the possibility suggests itself 
that her fear of cancer derives its exaggerated mental energy from a fear 
of having a child. When questioned about this she said that the thought 
of childbirth was, in fact, a mortal fear — she was sure she would die if she. 
had a clrild. At first she could not account for this. She said she Imew 
practicaUj’' nothing about sex or childbirth until three years ago. She was 
asked to think about this problem — how death and childbirth had become 
so indelibly associated in her mind, but it was not until the following day 
that she remembered that her mother’s death from pneumonia (?) had 
occurred two weeks after the birth of the patient’s j'^oungest sister. She 
had never thought of that before! 

Her aversion to marriage, partly unconscious, also involved a fear of 
sexual relations, and this fear was likewise definitely conditioned. The 
patient was the fourth child in a family of six. After the mother’s death 
the father engaged a neighbor to come in as housekeeper, and when the 
patient was about five years of age, the father married the housekeeper. 
She was a jealous woman— the children would not kiss her and so she for- 
bade them to kiss the father, whom they adored. When it was pointed 
out to her that this wound to her early love had come about exclusively 
through the sex factor — that is, the marriage of the father — she declared: 
“But that wasn’t the worst blow” and then recounted the following story: 

When she was about seventeen years of age, her older brother, by that 
time the onlj’- one of the older children still living at home, went away for 
four years in the navy. She had not been unduly attached to this brother, 
but during his absence the two had a very voluminous correspondence. In 
due time the brother returned full of plans to buy an automobile, build a 
garage, and so on. He was welcomed by his sister as a sa\dor. She and her 
two j^ounger sisters had borne the brunt of the stepmother’s nagging for 
four years. The first day after liis arrival they measured out the site for 
the garage. But the dreams were not to come true, for nothin a month the 
brother was engaged to the stepmother’s cousin — a woman ten years older 
than himself — who “had made a dead set for him, vamped and mothered 
liim.” 

The patient never spoke to him again. For a while she would lock herself 
into her room when the brother was home, and he would plead with her 
tlrrough the door. On one occasion he told her that in his four year’s 
ser\ace he had not had intercourse. This remark increased her fur.y — it 
was the first time she had ever heard the word, but she said she sensed its 
naeaning right awa3^ Soon after this she left home for good. This episode 
is clearlj’’ a repetition in its essential details of the earlier ps3Tlnc trauma. 
Again sex had robbed her of what she cared for most. 

Case III. — J. H. Abstract of Medical, Record. This is the first 
admission of a thirt 3 ''-tliree-}’^ear-old American butcher. Four years ago 
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he began to have diarrhea and a burning sensation in his rectum. Following 
this, blood and mucus were passed. He had much tenesmus and passed 
3 to 8 stools a day. The condition has persisted almost unchanged since 
its incipiency, except for a few months last summer following certain rectal 
treatments. He has lost about 40 pounds but most of this has been regained. 

P. X.: A well-developed and well-nourished man not appearing ill. 
Teeth good, tonsils buried. Lungs and heart normal. Abdomen normal. 
Prostate large and firm. Rectal mucosa; liypereraic, few bleeding areas 
and shallow ulcerations, some scars. 

Laboratory Findings. Red blood cells, 3,740,000; hemoglobin, 88 per 
cent; white blood cells, 8200; polymorphonuclears, 52 per cent; eosinophils, 
7 per cent; Wassermann, negath^e. Stools: few Entamoeba histolytica 
found, guaiac negative on admission, then b, then negative. No dysen- 
tery bacilli or enterococci. Chest Roentgen raj' negative. Urine negative. 

Coarse. He was a proven case of amebic colitis and was therefore given 
an adequate course of yatren. The drug seems to have been highly success- 
ful in this case. On discharge the rectal mucosa was perfectly normal and 
no amoebae found. Patient feels in fine shape. 

Diagnosis on discharge was, chronic colitis. 

The patient, since his treatment nith j'atren, has had no return of his 
sjmiptoms for one year, with the exception of some burm’ng in his rectum 
with attending looseness of stools and constipation for a week following the 
death of his mother. He has w'orked continuously since discharge from the 
hospital. 

Life Situ.\tion. The patient is of a very mild, quiet temperament— a 
salesman in a grocer shop. IVhen he was twentj' j'ears of age his father died, 
and since then he has lived at home with liis mother and sister. In fact, 
he has only been aw'ay from his mother for two weeks in his life. AMien 
asked if he had ever thought of marriage, he first said he could never leave 
liis mother and sister. But later he said his colitis prevented his getting 
married. It turned out that four j'ears ago he began keeping cqmppy 
wth a girl wiio lived around the corner. Within a month or tw'o his diar- 
rhea set in, and he stopped w'ork for eight w'eeks. For tw’o j'ears he aver- 
aged about six stools a daj'— he said his condition was always w'orse w'hen 
he resumed the responsibilities in the event of the boss’s absence. 

Then follow'ed a period free from sj'mptoms. Six months of good health 
brought lum the courage to propose marriage to the girl wdio had been 
setting her faith in him for about three j'ears. Her birthday was six w'eeks 
off, so he promised to give her a ring on that day. He promptly got the ring, 
but alas, he got a return of his colitis too. This time he came to the hospital 
w'here it w'as discovered that he had amcebEc in his stools, and w'here he w'as 
cured bj' specific treatment. 

This case show's that the course of the chronic infection is influenced by 
psychologic factors. Moreover, it is not impossible that the patient’s 
ernotional conflict, affecting the gut through disturbed vasopiotor, secre- 
tory, or peristaltic function, may have low'ered the original resistance to the 
invading organisms. 

Case Fi^— I. S. Abstract of Medical Record. A Russian-born 
Jewish boj', aged eighteen years, first admitted to the hospital June 21, 
1928, complaining of bloody diarrhea of five w'eeks’ duration. His past 
historj' included typhus, malaria, and scarlet fever in childhood. He came 
to tin's country six years ago. His general health had been good up to the 
time of present illness, but he was of a nervous disposition and, following 
periods of fear or w'orry, had noted attacks of abdominal cramps and tenes- 
mus. His occupation was that of a newspaper photographer, strenuous 
and often exciting w'ork, with irregular hours. 



muerat: tjlceratr^e colitis and bloody diarrhea , 245 

Seven weeks before admission he began to have marked belching after 
meals; two weeks later he noticed dark-red blood in his stools; stools became 
loose and more frequent. Dietary treatment by his local physician was 
ineffective. Two weeks before admission he was having 12 to 13 watery 
stools a day accompanied by severe abdominal cramps. Stools contained 
blood and mucus. Weakness and occasional vomiting during preceding 
three days. _ _ . 

Phj’^sical examination showed a thin pale Jewish boy, mildly acutelj’’ ul, 
but in no apparent discomfort. Tongue clean, heart rate somewhat rapid, 
abdomen soft, not distended, with moderate generalized tenderness on deep 
pressure. Pulse, 96; temperature, 99.6°; blood pressure, 110 systolic, 50 
diastolic; weight, 115 pounds. Blood count; hemoglobin, 55 per cent; 
red blood cells, 3,150,000; white blood cell, 7500; polymorphonuclears, 64 
per cent; lymphocytes, 27 per cent; eosinophils, 9 per cent. Slight pallor 
of red cells. Blood Wassermann, negative. Blood Widal, negative. Stool: 
fluid, dark red bloody material. Microscopic examination: loaded with 
red blood cells and pus cells. Guaiac ++-}-+. Stools negative for amcebse, 
Bacillus dysenterise and Bacillus typhosus. 

Course. Patient ran an irregular fever, up to 103°, and continued to have 
frequent bloody stools, , abdominal cramps and anorexia. Apprehensive 
and depressed. Several transfusions seemed to help his condition somewhat. 
Mental attitude and general condition improved after psychotherapy was 
started. Discharged improved, though he still had some blood}’’ diarrhea, 
on July 21, 1928. 

Readmitted nine days later ■with the s3nnptoms of pain in left flank, 
blood-streaked stools and nausea., Examination showed increased tender- 
ness over whole colon. Weight, 110 pounds; hemoglobin, 38 per cent; 
red blood cells, 2,050,000; proctoscopy showed several large superficial 
ulcers covered ■with mucopurulent exudate. 

Course. Temperature normal, except for a reaction following trans- 
fusion. Spleen became palpable. Given belladonna and a course of yatren, 
also Blaud pills. He improved and gained in weight. Stools 4 to 6 daily, 
but -without blood. Discharged and went to the country August 28, 1928. 

Through the autumn patient did fairly well, gained weight up to 140 
pounds, continued to have frequent stools "with blood and pus. 

Third admission December 31, 1928, for special study, culture of stools, 
etc. Proctoscopy showed edema of mucosa, and multiple miliary abscesses. 
Cultures of stools were taken. Discharged January 11, readmitted January 
21, 1929, and vaccine and filtrate injections (prepared according to Bargen’s 
technique) were given. General course unchanged. ' Discharged February 
5, 1929. 

Vaccine injections were continued three times a week. Patient’s abdom- 
inal condition was about the same but his anemia increased. Readmitted 
March 8. Follo’wing transfusion, blood count improved to hemoglobin, 
56 per cent; red blood cells, 4,300,000. Again his diarrhea improved, but 
anemia and weakness increased during the next two months. Hemoglobin, 
28 per cent; red blood cells, 2,800,000. 

Readmitted for the sixth time June 7, 1929. Pale and chronically ill. 
Abdomen soft, with marked tenderness in left lower quadrant. Tempera- 
ture, 103°; pulse, 120. 

Course. Tenderness over whole colon became acute and remained so. 
Stools contained onl}’- traces of blood. Patient continued to run an irregular 
fever, developed a profound toxemia and prostration, was unable to take 
nourishment and wasted rapidly. He developed a marked glossitis, and a 
curious and unexplained subcutaneous edema of the cerweal and anterior 
thoracic regions. Transfusions and other measures were ineffective. As a 
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fear component in cases of gastric ulcer and this observation espe- 
cially would apply to cases of bloody diarrhea and ulcerative colitis. 

. They describe the gastric-ulcer type as one showing “little stability 
of mood, rapid expenditure of emotional energy, quick adjustment 
to changes in the environment and great fearfulness. The ulcer 
patients are ideal opportunists and mental sprinters; and while 
they have little endurance, they are promptly rehabilitated by food, 
short periods of rest and the relief of anxiety.” 

The outstanding trait in colitis patients, besides fearfulness, is 
their emotional immaturity, and in this respect they differ from 
the gastric-ulcer individuals who give the impression of a greater 
emotional development. It goes without saying that diarrhea is an 
infantile response to fear. The organization of the infant is pre- 
sumably such that fear is often expressed by excitation of the colon, 
and thus a pattern may be laid down and not outgrown. 

Aside from their physical symptoms, the colitis patients revealed 
definite childish elements in their makeup. Of 7 men who were 
interviewed, all were tied to their mothers except one who had found 
a mother substitute in an older sister. Several of these men had never 
been away from their mothers for more than thirty days in their 
whole lives. None of these men were married, and for the most 
part the onset of their colitis was associated with the conflict be- 
tween the mother-tie and desire for marriage— psychologically a 
repetition of the birth experience. Of the 7 men, the presence 
of ulcers was proved in 5 cases, and the persistent appearance of 
bloody stools in all. Our language sums up the story of these 
patients in the phrases “They feel cramped” and “They haven’t 
got the guts.” 

Of 5 women with bloody stools, in 2 of whom the presence of 
ulcers was proved in the hospital, 3 were married as follows : One 
to a man her own age who had been virtually living in the home of 
his wife’s parents; the second was married to a man twice her age — 
an inadequate father substitute— from whom she tried to free her- 
self, but got colitis in the attempt; the third, E. P., was secretly 
married. Of the remaining 2 women, one, C. M., was engaged, but 
her colitis and her imconscious mental attitude were interfering 
with marriage. The other was unapproachable on the subject of 
marriage so I could infer very little as to her conscious attitude 
about this matter, or in fact any other matter. 

Although nothing can be absolutely proved as yet from these 
cases, the evidence is verj^ suggestive that the more severe cases of 
colitis vdth bloody diarrhea and ulcerations have a psychologic 
factor in their etiolo^'- of the kind similar to that which has long 
been recognized as existing in some simple diarrheas and in mucous 
colitis. 

Prolonged psychoanalysis is usually economically out of the 
question for ward patients who cannot afford the time for it. But 
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wc have nevertheless been encouraged to put greater eft’ort into 
work along psychotherapeutic lines not only while the patients are 
undergoing intensive medical treatment in the wards, but also 
after their discharge from the hospital by interviews in the out- 
patient clinic. 

Conclusions. Investigation into the life histories and mental 
attitudes of a series of 12 patients suffering from bloody diarrheas 
or ulcerative colitis revealed a close association in time between 
the emergence of a difficult psychologic situation and the onset of 
the sym])toms. 

Mental conflicts concerned with marriage were more commonly 
found than other types of situations which might evoke anxiety. 
In each case the patients faced their problems in an inadequate, 
infantile manner. 

If the pathologic process has not progressed too far, a thorough 
investigation into the patient’s life and mental attitude is indicated 
and may afford opportunity for much-needed psychotherapy. 
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IMany attempts have been made to explain the differences in 
reactivity of sera from jaundiced individuals with a sulfanilic-nitrous 
• acid diazo reagent when this reagent is added directly to the serum. 
Van den Bergh^ and McNee^ believed that two tjqies of pigment 
were involved, a rapidly reacting tjqie in obstructive jaundice and a 
slowly reacting type in hemolytic jaundice. On this basis the reac- 
tion was advocated as a method for the differential diagnosis of 
jaundice. Other explanations for the prompt and delayed type of 
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reactions have been based on differences in solution state of the 
pigment, the extent of its combination with base, adsorption on 
serum proteins, and the effect of bile salt accumulation in the serum 
in obstructive jaundice. It was shown by Thannhauser and Ander- 
sen^ and Davies and Dodds'‘ that state of oxidation and by the latter 
also, that hydrogen ion concentration were important factors in 
determining the velocity of reaction. However, none of the explana- 
tions previously given are adequate and most of them have been 
discarded. 

For the estimation of bilirubinemia in this laboratory the icterus 
index has been determined in conjunction with van den Bergh’s 
direct procedure. A close relationship, dependent on the concen- 
tration of bile pigment, was observed between the two tests. Imme- 
diate reactions practically always occurred in sera having high 
icterus indices, while delayed reaction sera invariably had low 
indices. Biphasic reactions were associated with intermediate 
icteric index values. The possible effect of concentration was 
recognized by van den Berghi gj^gs experiments in which sera 
from individuals having obstructive jaundice were diluted to a 
light yellow color, but continued to give an immediate reaction. 
Hence he concluded that the differences in reactivity were not 
dependent upon differenees in the amount of bile pigment present. 
The degree of dilution in his experiments is not stated, but it could 
not have been great or the reduced buffering capacity of the serum 
would have checked the reaction. Only a few experiments were 
made by van den Bergh and no other investigation of this phase of 
the diazo test for bilirubin has been found. There is abundant 
evidence from other sources that concentration is of the greatest 
importance. Mann, Sheard, and Bollman^ in their studies of blood 
bilirubin noticed that the serum gave first a delayed and later a 
biphasic reaction following the removal of the abdominal viscera. 
During the same interval the bilirubin content of the serum was 
increasing rapidly. Barron and Bumstead® and Mayo and Greene^ 
after obstructing the common ducts and excluding or removing the 
gall bladder obtained first delayed or biphasic and then immediate* 
reactions as the jaundice increased. The clinical observations of 
Friedmann and Strauss® and Mogena,® who found that the van den 
Bergh reaction changes with the severity of jaundice, give additional 
support to the concentration hjqiothesis. 

An experimental study of bilirubin solutions by means of the van 
den Bergh test has confirmed the importance of the concentration 
of bilirubin and has shovm that it is the principal factor which deter- 
mines whether immediate, biphasic, or delayed reactions will occur. 

Methods. Icterus index determinations were done by the tech- 
nique described by Murphy.^® Phosphate buffer solution (pH 7.4) 


* “Direct” is used in both papers in the same sense as prompt or immediate. 
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was used in place of 0.9 per cent sodium chlorid for diluting the 
serum. When the icterus index was greater than 25 the serum was 
diluted until it matched the standards between 1 0 and 1 5. Kerppola 
and Leikola" have pointed out that bilirubin behaves as an indicator, 
consequently the color intensity of a bilirubin solution does not 
indicate the true quantity of pigment unless the pH is controlled. 

For the direct or qualitative van den Bergh test the procedure of 
Lepehne, described by McNee and Keefer/^ used. A sheet of 
paper used as a background was helpful in following the develop- 
ment of color in the tubes. The time required for the color to appear 
and the time at which it reached its maximum intensity was meas- 
ured with a stopwatch. The tests were done not longer than eight 
hours after taking the specimen. Temperature of the reacting 
materials was controlled in the experimental work, but was neglected 
in all except the more recent determinations included in Table I. 
The effect of temperature on the rate of reaction will be discussed 
later. 

The reactions were classified as immediate when the color appeared 
promptly and reached a maximum within sixty seconds; biphasic 
when the color appeared promptly but required more than a minute 
to reach maximum intensity; and delayed when the initial color 
appeared later than one minute but before five minutes. Reactions 
starting after five minutes were called negative. Extending the 
observation period beyond this time introduces possibilities for 
error due to side reactions. It was often difiBcult to decide whether 
a given reaction was immediate or biphasic, hence the term imme- 
diate-biphasic was used in the tables to describe those instances in 
which the distinction could not be made. 

Relationship Between the Qualitative van den Bergh Reaction and 
the Icterus Index. In Table I the results of 721 parallel determina- 
tions of the van den Bergh reaction and the icterus index are classi- 
fied according to the type of reaction occurring within selected 
limits. These tests represent clinical determinations of this labora- 
torj'^ made over a period of five years by six workers. They were 
done for the most part without special precautions to control color 
development, temperature, or age of the specimen. Although there 
is some overlapping in the table the relationship between concentra- 
tion of pigment and the type of van den Bergh is clearly defined. 
The overlapping is explained by the many possibilities for experi- 
mental error and by the well lmo\ra difficulty of determining the 
tjqje of some reactions. 

Dilution Experiments with Bilirubin Dissolved in Serum; In these 
experiments the bilirubin* wns dissolved in a slight excess of ^ 
sodium hydroxid, after which the excess alkali wns neutralized with 


* Three samples of bilirubin were used. Two were obtained from the Eastman 
Kodak Company and one from the Theodor Schuchardt Chemische Fabrik. 
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^ hj^drochloric acid. The slight change in color from an orange 
to a yellow and the simultaneous formation of a precipitate was 
used as an endpoint. The precipitate was then redissolved by adding 
1 drop of sodium hydroxid. The resulting solutions were faintly 
alkaline to litmus and acid to phenolphthalein. Thej’’ were made 
as quickly as possible so as to avoid the auto-oxidation which takes 
place in alkaline solution. This concentrated solution was added 
to clear unhemolyzed human serum. Various dilutions were pre- 
pared from the resulting mixture by adding portions of it to serum. 
In this way a graduated series of. serum solutions of bilirubin was 
obtained. These were treated with the diazo solution as described 
above, except that it was necessary to increase the reactivity by the 
addition of alkali in order to obtain reactions having rates compar- 
able to those in jaundiced serum. 


Table I. — The Relationship Between the Icterus Index and Direct 
Van den Bergh Reaction. 




Van den Bergh. 

Icterus 

Total 

Negative. 

Delayed. 

Biphasic. 

Immediate. 

index. 

number. 











No. 

Per cent. 

No. 

Per cent. 

No. 

Per cent. 

No. 

Per cent. 

1- 3 

20 

19 

95 

1 

5 





4- 6 

174 

149 

85 

25 

15 





.7- 9 

89 

35 

39 

51 

57 

3 

4 



10- 12 

67 

4 

7 

53 

79 

10 

14 



13- 16 

26 


, , 

15 

67 

11 

43 



16- 18 

13 

1 

8 

3 

23 

9 

69 



19- 25 

45 

1 

2 

3 

7 

40 

89 

1 

2 

26- 35 

41 



6 

15 

32 

78 

3 

7 

36- 45 

37 



2 

5 

25 

68 

10 

27 

46- 55 

22 



1 

5 

13 

59 

8 

36 

56- 65 

27 



, , 

, \ 

13 

48. 

14 

52 

66- 75 

23 



1 

5 

4 

13 

18 

82 

76- 85 

12 





1 

8 

11 

92 

86- 95 

25 





3 

12 

22 

88 

96-105 

18 





2 

11 

16 

■ 89 

106-115 

16 





2 

12 

14 

88 

116-124 

15 







15 

100 

125-135 

6 







6 

100 

136-145 

15 





1 

7 

14 

93 

146-155 

6 






. . 

6 

100 

166-165 

— 









165-175 

4 







4 

100 

176-185 

5 







5 

100 

186-195 

5 



.. 


1 

20 

4 

80 

196-285 

10 

. . . 


■ 




10 

100 


Solutions of bilirubin in serum reacted much more slowly than 
did jaundiced sera having the same color index. The addition of 
small amotmts of disodium phosphate, sodium acetate, or sodium 
hydroxid accelerated the reaction. In the experiments reported, 
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disodium phosphate was used to increase the rate of reaction so 
that it was approximately that observed in jaundiced serum. For 
this purpose 1 drop of a 10 per cent solution was added to each tube. 
Since the concentration of sodium phosphate was the same in all 
tubes the results would not be influenced for the purpose of com- 
parison by this factor. The concentration of sodium hydroxid used 
in preparing the bilirubin solutions which would have varied with 
the amount of bilirubin added was likewise made the same in all 
tubes. The accelerating effect of alkali noticed in these instances 
has been reported by others (Davies and Dodds*/ Newman and 
Maeda and Morishima^**) and appears to be related in part to the 
increased solubility of the added bilirubin, since bilirubin is relatively 
insoluble at acid reactions, but it is easily soluble in alkaline solu- 
tions. The solutions of bilirubin in serum were acid after the addi- 
tion of the diazo reagent. 

Representative data obtained by diazotizing serum solutions 
containing varying amounts of bilirubin are presented in Table II. 
The tubes giving immediate and delayed reactions differed only in 
the quantities of bilirubin each contained. These reactions closely 
resembled those observed in serum from cases of jaundice. 


Table II. — Experi.ments With Bilirubin Dissolved in Hujian Sebum. 



Icterus 

index. 

Initial color. 

j Maximum color. 

Van den Bergh. 

Min. 

Sec. 

Min. 

1 Sec. 

i 




140 

0 

: 

0 

0 

40 

Immediate. 



75 

0 

2 

0 

55 

Immediate. 



40 

0 

5 

1 

55 

Biphasic. 

Exp. 1 


20 

1 

5 

3 

40 

Delayed. 



10 

1 

50 

4 

30 

Delayed. 



3 


• • ♦ 

8-10 

• « . 

Negative. 



140 

0 

0 

0 

35 

Immediate. 



110 

<1 

... 

1 

25 

Immediate-biphasic. 



60 

<1 


3 

. . • 

Biphasic. 

Exp. 2 


40 

<1 


4 

10 

Biphasic. 



18 

>1 


5 

20 

Delayed. 



12 

>5 


7 

• • • 

Negative. 



4 

>5 


10 

• • • 

Negative. 



110 

0 

0 

1 

30 

Immediate-biphasic. 



60 

0 

20-30 

3 

5 

Biphasic. 



40 

0 

35-40 

4 

10 

Biphasic. 

Exp. 3 


18 

>1 


5 

20 

Delayed. 



12 

>1 


5 

30 

Delayed. 



6* 

3 

50 


l' 

Delayed. 


* Diluting serum gave a delayed reaction. 


Dilution Experiments Using Jaundiced Serum. Additional evidence 
was obtained by diluting serum from severely jaundiced patients 
with varti'ing quantities ofnormal human serum. ' The van den Bergh 
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reaction and the icterus index were then determined. Typical 
results are given in Table III. Immediate, biphasic, delayed, and 
negative reactions occurred in the various dilutions of the same 
specimen, depending again on the concentration of bilirubin. The 
results were less clear when dog serum was used because of 
the increased speed of reaction in this medium. If the dog serum 
remained in contact with the cells overnight, similar dilutions 
(freshly prepared) reacted less rapidly. A similar but less noticeable 
effect of standing was observed when human serum remained in 
contact with cells for six hours or more. Under these conditions 
there are changes in the serum which have an inhibiting effect on 
the van den Bergh reaction. When phosphate buffers were used as 
diluents all of the reactions continued to be immediate regardless 
of the dilution. 


Table III. — Dilution Experiments With Jaundiced Serum. 


j 

Date, j 

i 

i 

Patient, j 

Diagnosis. 

1 

1 Dilu- 
tion. 

Icterus 

index. 

! 

i 

Initial 

color. 

1 

1 Maximum 
j color. 

Van den 
Bergh. 

Min. 

Sec, 

j Mm. 

See. 

April 8 

1 

J. s. 

Gall-bladder 

1 

0 ! 

45 i 





Immediate. 



disease 

l:l 

20 

4 , 


4 4 

4 4 

Biphasic. 


1 


l:5 

8 

1 

20 

4 4 

4 4 

Delayed. 




1:20 

Precip 

itated 

by dia 

zo rea 

gent 


Aug. 9 

;h. s. 

j • . « 

0 

120 

1 * ♦ 

. ^ 1 

4 4 

4 4 

Immediate. 



j 

l:2 

60 

• • 

4 4 


4 4 

Immediate, 


1 


l:6 

22 


4 4 

4 4 

4 4 

Biphasic. 




i:30 

4 


4 4 


, 4 

Delayed. 

Dec. 30 

G. B. 

Common duct ^ 

0 

160 

0 

1 2 

1 

25 

Immediate- 



obstruction 







biphasic. 



1 

3:i 

120 

0 

2 

2 


Immediate- 










biphasic. . 




i;4 

35 

1 0. 

50 

, 4 

4 4 

, Biphasic. 




1:8 

20 

1 

15 

5 

10 

Delayed., 

1 


1 

1:40 

4 

5 

1 30 

8 

4 4 

Negative. 

May 28 

A. M. 

Catarrhal 

0 

185 



4 4 

4 4 

Immediate. 

1 


jaundice ' 

l:20 

9 

0 

20 

2 

i 0 

Biphasic. 




1:40 

4 

3 



i , 4 

Delayed. 

July 10 

C. B. 

Adenoma of ' 

0 

210 

0 

1 

0 

, 30 

Immediate. 



liver, cirrho- 1 

1:50 

.. . 

0 

15-20 

2 

4 4 

Biphasic. 



sis 1 

1:333 

1 * • 

3 

. 4 

8-10 


Delayed. 




1:1000 

i • . 

5 

4 4 

4 4 


Negative. 

July 25 

L. L. 

Cholangitis; | 

0 

i 285 

, , 




Immediate. 



myelogenous 

1:7 

i 40 

0 

20 

2 


Biphasic. 



leukemia 

i 

1:90 

i 3 

2 

40 

3 

50 

Delayed. 


The Effect of Alcohol. The effect of alcohol like that of alkali 
is to cause a marked increase in the velocity of diazotization of 
bilirubin in serum. Its action in phosphate buffer solution is similar. 
This disproves the older explanation of the role of alcohol which 
stated that the increased rate of reaction was due to the liberation 
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of bilirubili by tlio alcohol from a hypothetical bilirubin-protein 
complex. The latter supposedly was characteristic of hemolytic 
jaundice. 

^ Effect of Temperature. A greater incidence of immediate reac- 
tions when the temperature of the laboratory was unusually high 
suggested an investigation of the effect of temperature on the veloc- 
ity of diazDtization of bilirubin. The marked influence of this factor 
on the rate of color appearance is shonm by experiments made with 
jaundiced serum. The results are presented in Table IV. The 
experiments with jaundiced serum and bilirubin dissolved in normal 
serum were carried out at 20° C. 


Table IV. — Effect of Temperature. 


1. 

1 

Icterus index, 210 
Van den Bergh 

! 

f Temperature, 28° C. 

I Immediate 

; (maximum color, 30 to 
j 40 sec.) 

I 

Temperature, 10° C. 
Biphasic 

(maximum color, 2 min. 
60 sec.) 

! 

] 

2. 

I Icterus index, 17 

Temperature, 30° C. 

Temperature, 16° C. 


i Van den Bergh 

j Biphasic 

Delayed 



1 (initial color, 26 sec.) 

' 

(initial color, 3 min.) 


Discussion. The .correlation between type of van den Bergh and 
origin of jaundice has been widely accepted and used as a method 
for differential diagnosis. Actually the relationship is only incidental 
to the group differences in concentration of serum bilirubin between 
jaundice of the hemolytic and obstructive types. In the former 
there are comparatively moderate changes in serum bilirubin, in 
the latter much larger increases are common. An examination of a 
number of cases indicates that hemolytic jaundice when accompanied 
by marked bilirubinemia gives biphasic rather than delayed reac- 
tions. Although immediate reactions have not been observed in 
this group, neither has there been an instance in which the con- 
centration of serum bilirubin was sufficient to make an immediate 
reaction probable. On the other hand, delayed reactions frequently 
occur in mild obstructive jaundice. The type of reaction through- 
out has been independent of the source of the pigment. 

In general, the relationship between icterus index and direct van 
den Bergh reaction is confirmed in the literature. However,^ if the 
indirect van den Bergh reaction is used to determine bilirubin, the 
velocity-concentration relationship does not hold as well, judging 
by the results of van den Bergffi and Ravdin.^® The lack of agree- 
ment is most conspicuous at higher pigment concentrations where 
the experimental errors are large. 

The effect of changing the medium in which the bilirubin was ' 
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dissolved was mentioned in the description of the experimental 
work. The decrease in the velocity of reaction caused by leaving the 
diluting serum in contact with the cells probably can be explained 
by the lowered pH and buffer capacity of the serum treated in this 
way. The sensitiveness of the reaction to acidity has already been 
mentioned. Obviously the results of the dilution experiments might 
be explained by the increasing concentration of an inhibitory sub- 
stance, and McNee and Keefer^^ state that globulin has an inhibiting 
action. However, in several experiments freshly prepared serum 
protein added to jaundiced serum had no effect on the diazo reac- 
tion. Furthermore, the correlation of serum color and velocity of 
diazotization shown in Table I is opposed to such an explanation. 

Although there is no valid theoretical basis for the use of the 
van den Bergh reaction for identifying the various tj^es of jaundice, 
it remains a useful qualitative test for bilirubin. A clinical survey 
has substantiated the explanation given by the experimental work. 

Summary. The tjqie of direct van den Bergh reaction observed 
in serum depends upon the concentration of bilu'ubin. 

In the cases here reported an immediate van den Bergh reaction 
was associated with a high icterus index and a delayed van den 
Bergh with a low icterus index. 

The van den Bergh reaction changed from negative to delayed, 
then to biphasic, and finally to immediate as increasing amounts 
of bilirubin were added to human serum. 

Dilution of a jaundiced serum with normal serum changed the 
van den Bergh reaction of the former from immediate to delayed. 

The temperature of the reacting materials was shown to be an 
important factor. 

Note. — The writers are indebted to Drs. 1. S. and E. G. Ravdin for their criticism 
of the manuscript. 
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Although the etiologj^ of epidemic encephalitis has been the 
subject of much research during the past ten j'^ears, thus far no 
serious attempt has been made to discover whether there is any 
relationship between this disease and the Pfeiffer bacillus. It was 
to determine this relationship that the following work was begun 
at the Philadelphia General Hospital. For our studies we have 
chosen cases of chronic epidemic encephalitis; the wealth of clinical 
material of this tjqie as well as tlie absence of the fever complicating 
acute encephalitis —a factor likely to bring out latent agglutinations 
—determined our choice. 

Thus far 165 cases have been studied. Of these 151 present the 
Parkinsonian syndrome, 7 behavior changes, 5 early Parkinson’s 
with complicating ps^’^choses, one encephalomyelitis and one amyo- 
trophic lateral sclerosis. All available cases of Parkinson’s syn- 
drome were studied. No attempt was made to differentiate the 
encephalitic from the idiopathic or arteriosclerotic tj^pes clinically. 
All were taken regardless of age, previous history of encephalitis, or 
the presence of advanced arteriosclerosis. 

Of these 165 cases, we have complete data on 162. Eighty-four 
patients gave a history of acute encephalitis, 71 a history of influ- 
enza, 60 of these having had this infection in 1918. Twenty-nine 
gave a history of both acute encephalitis and of influenza and 36 
of neither. Two children, one with Parkinson’s sjmdrome and 
behavior changes, the other with behavior changes alone, gave a 
history of neither influenza nor of acute encephalitis but their 
respective mothers had influenza when they were born. 

The yearly curve of incidence of acute encephalitis for our cases 
folloAvs the curve reported by the Matheson Commissions^ except 
for the fact that our peaks occur in 1920 and 1923 instead of in 1920 
and 1924, as they report. For the cases studied, tlie duration of’ 
symptoms of chronic encephalitis was from six months to twelve 
years. The development of manifestations of chronic disease 
occurred up to ten years after acute encephalitis and after influenza, 
if we may assume that this is an antecedent, up to twelve years. 
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Our control series comprises 122 cases. An attempt was made to 
have a fair distribution of cases both as to disease and to environ- 
ment. Thirty-nine were outpatients, the remainder ward patients. 
Of the latter approximately one-half were patients on an active 
medical ward, the other half on the rather stationary neurologic 
ward under the same environmental conditions as the patients 
suffering from clironic encephalitis. 

A history of influenza was elicited from 20 per cent of these con- 
trol patients. One case had acute epidemic encephalitis in 1921 
with apparent complete recovery. Of the neurologic cases 5 were 
diagnosed multiple sclerosis, 5 Huntington’s chorea, 3 Sydenham’s 
chorea, 2 spasmodic torticollis, 2 lenticular degeneration and 5 
sjTihilis, 2 of which had been treated. The remainder consisted of 
the usual run of cases in wards and clinics. 

Bacteriologic Studies. A. Cultures. Nasopharjmgeal cultures were 
obtained from 114 cases of chronic epidemic encephalitis and from 
37 eontrols. Two plates were streaked for each case, one of brown- 
blood agar and one of red-blood agar. The colonies of Pfeiffer 
bacillus could be studied with ease on the brow-blood plates, while 
colonies of the other organisms appeared distinctly on the red- 
blood agar plates. The Pfeiffer bacillus was present in 100 per cent 
of the nasopharjmgeal cultures of patients suffering from chronic 
epidemic encephalitis and in 46 per cent of the control cases. This 
latter percentage held for both in- and outpatients. Other organ- 
isms found were Streptococcus viridans 63 per cent. Pneumococcus 
43 per cent. Micrococcus catarrhalis 38 per cent. Streptococcus 
hemolyticus 35 per cent, Anhemolytic streptococcus 16 per cent. 
Staphylococcus 10 per cent, Friedlander’s bacillus 5 per cent, 
Diphtheroids 5 per cent. These organisms showed approximately 
the same frequency in the cultures both from the experimental 
series and from the controls. 

B. Serologic Studies. The agglutination technique followed was 
according to the method of Evans and Small A loop of eulture 
of Pfeiffer bacillus was streaked on brown-blood agar plates. The 
resulting growth was washed off in broth, centrifugalized, resus- 
pended in infusion broth and heated to 85° C. for one hour. The 
suspension was then standardized to one billion organisms per 
cubie centimeter. The patient’s serum was diluted from 1 to 10 up 
to 1 to 1280, equal amoimts of the suspension was added to these 
tubes of diluted serum and the tests were incubated in a water 
bath at 50° C. for eighteen hours. Naked-eye readings were made. 

For the flocculation tests, eighteen-hour brown-blood broth 
cultures were Altered through a Berkefeld filter and the filtrate 
tested for sterility. Equal amounts of eulture filtrate were added to 
the patient’s serum, diluted as for the agglutination tests, and 
naked-eye readings were made after the tests had stood at room 
temperature for eighteen hours. 
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{Graduate Hospital, University of Pennsylvania) : 


Name. 


9 



C, E. 

Patk. 

' 

Agg. 

Floe. 

For. aeg. 


I. D. . . . 

24 

F. 

1918 

0 

1923 

3 

1:20 




M. M. . . . 

58 

M. 

1918 

0 

1929 

2 

1:80 

i:40 

B. Mei; 

Neg. 

M. Z. . . . 

21 

F. 

1918 

1918 

1927 

3 

1:40 




E. F. . . . 

23 

F. 

1918 

1921 

1921 

2 

1:40 




W. R. . . . 

24 

M. 

0 

1920 

1926 

1 

1:80 

l:80 

S. Vir. 

Neg. 

R. S. ... 

36 

F. 

1918 

0 

1929 

3 

1:160 

i:40 

S. Vir. 

Neg. 

L. S. . . . 

39 

F. 

0 

1921 

1923 

3 

1:20 

i:20 

S. C. A. 

Neg. 

T. C. . •. . 

30 

M. 

0 

0 

1927 

1 

1:40 

1:160 

S. C. A. 

Neg: 

P. L. . . . 

29 

M. 

1929 

0 

1929 

1 

1:40 

i:40 

S. C. A. 

Neg. 

B:G: . . . 

32 

F. 

1918 

0 

1922 

3 

1:40 

i:S0 

S. C. A. 

Neg. . 

J.R. . . . 

29 

M. 

0 

0 

1925 

2 

1:160 

i:80 

S. C. A. 

Neg. 

H. J. . , 

31 

M. 

0 

0 

1926 

3 

1:320 

11160 

S. C. A. 

Neg. 

P.L. . . . 

13 

M. 

0 

0 

1929 

1 

1:40 

1140 

S. C. A. 

Neg. 

R. Z. . . • . 

35 

M. 

0 

1923 

1929 

1 

1:20 

1:20 

S. C. A. 

Neg. 


{Miscellaneous Cases) 


N.-D. . . . 

19 

f; 

0 

1921 

1921 

4 

1:160 


S. Vir. 

Neg. 

M. L. . . . 

24 

F. 

0 

1924 

1925 

1 

1:80 

i:80 

S. Vir. 

Neg. 

M. M. . . . 

24 

F. 

1918 

1920 

1921 

4 

1:80 

i:80 

S. C. A. 

Neg. 

F. R. . . . 

49 

M. 

1918 

1921 

1921 

1 

1:80 

i:80 

S. G. A. 

Neg. ■ 

S. S. ... 

30 

F.' 

0 

1923 

1929 

1 

1:80 

i:80 

S. G. A. 

Neg. 

J. W. . . . 

70 

F. 

1918 

0 

1924 

1 

1:320 

i:8D 

S. G. A. 

Neg. 

J.-M. . . 

55' 

M. 

1918 

1921 

1921 

2 

1:40 

i:80 

S. G. A. 

1:20 

A. F. . . . 

15- 

M. 

1918 

0 

1928 

2 

1:40 

1:20 

S. G. A. 

Neg. 

E;B. . . 

38 

F. 

0 

1928 

1928 

2 

1:80 

1:40 

S. G. A. 

Neg. 

H. G. ... . 

15 

M. 

1918 

0 

1926 

B 

1;160 

i;80 

S. G. A. 

Neg. 

M. S. 

25 

F. 

0 

1925 

1925 

1 

1:20 

1:40 

S. G. A. 

Neg. 

A;R. ... . 

24 

F. 

1918 

1925 

1925 

2 

1:80 

1:40 

S. G. A. 

Neg. 

A.J. . . . 

32 

M. 

1918 

1925 

1925 

4 

1:320 

i:80 

S. G. A. 

Neg. 

L. E. .• . . 

54 

F. 

1918 

0 

1928 

1 

1:40 

1:20 

S. G. A. 

Neg. 

M. C. . . . 


No 

data 




1:80 

i:80 

S. G. A. 

Neg. 

A;.-.- . . . 


No 

data 




1:40 

l;40 

S. G. A. 

Neg. 

T-. . . . . 


No 

data 




1:160 


• 



{Philadelphia General Hospital) 


R. F. .. . . 

25 

M. 

■■ 

0 

1923 

2 

1:40 

1:80 

S. Vir.; 

Neg. 

F. D. . . . 

32 

M. 

1918 

1921 

1921 

4 

1:160 




A.S.- . . . 

40 

M. 


1923 

1924 

2 

1:80 

l:40 

S. G. A. 

Neg. 

S. A. . . . 


M. 


1924 

1926 

4 

1:40 




G. G. . . . 

38 

M. 

1920 

1920 

1924 

2 

1:80. 




H. J. . . . 

21 

M. 


1923 

1926. 

4 

1:40 




C. P. . . . 

22 

M. 

0 

1920 

1922 

4 

1:40 

l:40 

S. G. A. 

Neg. 

C, D. . . . 

13 

M. 

0 

1919 

1921 

4 

1:320 

l:40 

S. C. A. 

Neg. 

G,B. . . . 

31 

M. 

0 

0 

1922 

2 

1:40 

l:40 

S. G. A. 

Neg. 

W.-B. . . . 

36 

M. 

1918 

0 

1923 

4 

1:16.0 

l;160 

B. Mel. 

Neg. 

E, D. . . 

43 

M. 

1921 

1921 

1926 

1 

1:80 

l:80 

S. G. A. 

Neg.' 

A. D. . . . 

20 

M. 

0 

1920 

1920 

4 

, 1:20 

1:20 

S. G. A. 

Neg.. 

J. F. ... 

24 

M. 


1923 

. 1923 : 

4 

• 1:160 

1:60 

B. Mel. 

Neg. 

R. G. . . . 

48 

M. 

1918 

0 

1928 

2 

1:80 

l:40 

S. G. A. 

Neg. 

G.H. . . . 

62 

M. 


1926 

•1926 

2 

1:80 

l:l60 

S. G. A. 

Neg.' 

S. T. . 

24 

M. 

• 1918 

1921 

1921 

2 

1:160 

l;80 

S. G. A. 

Neg. 

G. M. . . 

60 

M. 

0 

0 

1918 

3 

■ 1:40 




M. L. . . . 

78 

M. 

1918 

0 

1920 

3 

l:i60 

i:80 

B. Mel. 

Negl 
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Table I. — ^AGGLUTiNATroir and Floccglation Reactions in Chbonic Epidemic 
Encephalitis. (Pfeiffer Bacillus was Found in Nasopharyngeal 
Cultures of All Cases.) — {Conlinucd) 


(Philadelphia General Hospital — Continued) 


Name. 

Age.j Sex. 

1 

Flu. 

A. E. 



Age. 

Floe. 

For. agg 

— ■ 

P. M. 


40 

M. 

0 

1 1926 

1928 

2 



S. C. A. 

Neg. 

A. P. 


35 

M. 

1924 

1924 

1926 

2 

mM 

IB'K ii 

B. Mel. 

Neg. 

J. P. 


60 

M. 

0 

0 

1924 

2 

1:10( 

SK ii 


Neg. 

H. S. 


45 

M. 

1918 

1918 

1924 

4 

mm 

WK il 

S. C. A. 

Neg. 

J. T. 


51 

M. 

0 

0 

1925 

2 

VAO 

IBiIm 

S. C. A. 

Neg. 

H. E. 


24 

M. 

1918 

0 

1928 

2 

i;i6{ 

) i:80 

S. Vir. 

Nog. 

J. V. 


61 

M. 

0 

0 

1928 

■1 

n :n 

in : 

S. C. A. 

Neg. 

R. J. 


24 

M. 

0 

1929 

1929 

B 


R \ n 

S. C. A. 

Neg. 

C. B. 


32 

M, 

0 

0 

1928 

B 

■f 1 F 

Vi iij 

S. C. A. 

Neg. 

A. W. 


18 

M. 

0 

1923 

1923 

2 

R 21] 

IR :fl 

S. C. A. 

Neg. 

M. K. 


45 

M. 

1918 

0 

1924 

3 

1:16C 

o 

CO 

S. C. A. 

Neg. 

C. K. 


45 

M. 

0 

1924 

1927 

1 

1:80 


S. C. A. 

Neg. 

P. S. 


24 

M. 

0 

1923 

1923 

2 

Bl 1 

VKiii 

S. C. A. 

Neg. 

J. M. 


25 

M. 

0 

1922 

1925 

3 

R ' n\ 

1 1:40 

S. C. A. 

Neg. 

M. P. 


45 

M. 

0 

0 

1927 

n 

R 1 A 


S. C. A. 

Neg. 

A. R. 


22 

M. 

1918 

0 

1927 

B 

R : n 

1^ 

S. C. A. 

Neg. 

J. E. 


24 

M, 

1918 

0 

1926 

2 

■1 ' a 

i:40 

S, C. A. 

Neg. 

S. S. 


55 

M, 

0 

0 

1925 

2 

l:40 

mmi 

S. C. A. 

Neg. 

A. F, 


28 

F. 

0 

1920 

1924 

3 

mtvm 




M. J. 


36 

F. 

0 

1921 

1924 

3 

RfilC 




A. S. 


29 

F. 

1923 

0 

1923 

2 





M. B. 


48 

F. 

1921 

0 

1927 

2 





E. S. 


20 

F. 

1918 

1924 

1924 

3 


1:20 

S. Vir, 

Neg. 

D. E. 


31 

F. 

0 

1921 

1921 

2 

i:40 


S. Vir, 

Neg, 

H. D. 


32 

F. 

0 

1923 

1923 

3 


1:20 

S. Vir, 

Neg. 

M. M. 


28 

F. 

1918 

1920 

1920 

3 



S. Vir. 

Neg. 

H. S. 


24 

F. 

1918 

1924 

1925 

2 

1:80 


S. Vir. 

Neg. 

E. P. 


19 

F. 

1918 

0 

1921 

4 

i:40 


S. Vir. 

Neg, 

N. R. 


38 

F. 

0 

1923 

1926 

3 

1:40 


S. Vir. 

Neg, 

J. F. 


57 

F. 

0 

0 

1924' 

2 

i:80 


S. Vir. 

Neg. 

M. K. 


52 

F. 

0 

0 

1920 

2 

i:i60 

l:S0 

S. Vir. 

Neg. 

F. K. 


41 

F. 

0 

0 

1921 

3 

R 


S. Vir. 

Neg. 

S. E. 


43 

F. 

1918 

1923 

1923 

4 

R !nj 


S. Vir. 

Neg. 

E. F. 


27 

F. 

1918 

0 

1921 

2 

R R 


S. C, A. 

Neg. 

S. D. 


68 

F. 

0 

0 

1920 

4 

n lull! 


S. C. A. 

Neg. 

R. T. 


62 

F. 

0 

0 

1928 

1 

It R 


S. C. A. 

Neg. 

E. B. 


35 

F. 

1918 

0 

1925 

3 

R R 


S. C, A. 

Neg. 

J. E. 


61 

F. 

0 

0 

1928 

4 



S. C. A. 

Neg. 

N. H. 


50 

F, 

1918 

0 

1928 




S. C. A. 

Neg. 

M. F. 


29 

F. 

0 

1919 

1927 




S. C. A. 

Neg. 

L. S. 


26 

F. 

1918 

0 

1926 




S. C. A. 

Neg. 

J. S. 


15 

F. 

0 

1925 

1925 




S. C. A. 

Neg. 

C. L. 


16 

F. 

0 

1925 

1928 


i:l60 

i:80 

S. C. A. 

Neg. 

A. P. 


23 

F. 

0 

0 

1923 

2 

iKw 

i:80 

S. C. A. 

Neg. 

G. H. 


30 

F. 

1918 

1924 

1925 

2 

iB ill 


S. C. A. 

Neg. 

J. M. 


25 

F. 

1918 

0 

1925 

1 

ffi Mi 

am 

S. C. A. 

Neg. 

A. C. 


55 

F. 

1924 

1924 

1924 

3 


i:80 

S. C, A. 

Neg. 

M. S. 


26 

F. 

0 

0 

1928 

3 

Km 

1:80 

S. C. A. 

Neg. 

F. A. 


21 

F. 

1918 

0 

1929 

1 

K Ml 


S. C. A. 

Neg. 

M. M. 


24 

F. 

0 

1923 

1926 

2 

i:320 

1:160 

S. C. A. 

Neg. 

A. G. 


42 

F. 

0 

0 

1925 

3 

|R|^ 

BKiM| 

S. C. A. 

Neg. 

M. C. 


28 

"F 

1918 

1926 

1925 

1 

■KiMl 


S. C. A. 

Neg. 

A. H. 


40 

F. 

1918 

1919 

1919 

2 

i:i60 


S. C. A. 

Neg. 

C. F. 


20 

F. 

1918 

1925 

1928 

1 

^kmI 

1:40 

S. C. A. 

Neg. 

A. J. 


30 

M. 

0 

0 

1926 

1 


■iCIMl 

S. C. A. 

Neg. 

H. S. 


70 

M. 

0 

1920 

1920 

4 


i:i60 

S. C. A. 

Neg. 

M. K. 


24 

M. 

1918 

0 

1918 

2 




Neg. 
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Name. 

Age. 

Sox. 

Flu. 

A. E. 

a E, 

Park. 

Agg. 

Floe. 

For- agg. 


N. K. . . . 

20 

M. 

0 

0 

1918 

2 

i;40 

i;40 

B. Mel. 

Neg. 

T. F. . . . 

25 

M. 

1918 

0 

1928 

Psy. 

1:40 

i:80 

S. C. A. 

Neg. 

T. K. . . . 

39 

M. 

0 

1919 

1926 

Psy. 

1:40 

l:20 

S. C. A. 

Neg. 

A. B. . . . 

16 

M. 

0 

0 

1929 

Psy. 

1:20 

i:20 

S. C. A. 

Neg. 

A. G. . . . 

46 

M. 

0 

1928 

1928 

Psy. 

1:40 

i;20 

S. C. A. 

Neg. 

T. E. . . . 

20 

M. 

1918 

0 

1928 

Psy. 

1:80 

1:80 

S. C. A. 

Neg. 

H. B. . . . 

29 

M. 

0 

1924 

1924 

2 

1:160 

i:40 

S. C. A. 

Neg. 










P. G. H. 






Chi 

LDREN. 






S. B. . . . 

9 

M. 

0 

1922 

1922 

B 

1:160 

i:40 

S. C. A. 

Neg. 

R. M. . . . 

6 

F. 

0 

1928 

1928 

B 

1:320 




J.H. . . . 

6 

M. 

0 

1929 

1929 

B 

i;320 




R. S. . . . 

9 

F. 

0 

? 

1926 

B 

l:20 

i:40 

S. C. A. 

Neg. 

E. E. . . . 

11 

M. 

Flu 

during 

preg. 

B 

i:20 

l:20 

S. C. A. 

Neg. 

M. G. . . . 

6 

M. 

Flu 

during 

preg. 

B 

l:80 

1:80 

S. C. A. 

Neg. 


Key. 


A. E. = Acute epidemic encephalitis. 
C. E. = Chronic epidemic encephal- 
itis. 

Agg. = Agglutination. 

Floe. = Flocculation. 

For. agg. = Foreign agglutination. 

Park. = Parkinsonian s 5 mdrome. 1, 
Mild Parkinsonism. 2, Moderate. 
3, Severe. 4, Very advanced. 


B. = Behavior changes. 

A. L. S. = Amyotrophic lateral scle- 

rosis. 

E. M. = Encephalomyelitis. 

S. C. A. == Streptococcus cardioarthri- 
tidis. 

S. Vir. = Streptococcus viridans. 

B. Mel. = Bacillus melitensis abortus. 
Psy. = Parldnsonism with psychosis. 


Agglutination tests were performed with 165 chronic encephalitic 
sera. These tests were positive with the Hammett^ strain of the 
Pfeiffer bacillus in 100 per cent, the agglutination titers ranging 
from 1 to 20 to 1 to 640, while the flocculation titers ranged from 
1 to 20 to 1 to 160. There seemed to be no correlation between 
either the duration or the severity of the disease and the degree of 
agglutination titers. Neither were there higher readings in cases 
giving a history of acute encephalitis and influenza than in cases 
giving negative histories. Of the entire series 8.6 per cent agglu- 
tinated the Hammett strain in a titer of 1 to 20, 28.2 per cent agglu- 
tinated in a titer of 1 to 40, 34 per cent in a titer 1 to 80—22 per 
cent in a titer 1 to 160—6 per cent in a titer 1 to 320 and 0.6 per 
cent in a titer of 1 to 640. 

Since it could be argued that other organisms might also be 
agglutinated by the sera of these patients, we purposely tested the 
sera of 148 of these patients against one of three other organisms, 
namely, Anhemolytic streptococcus, Streptococcus viridans and 
Bacillus melitensis abortus. These tests were set up simultaneously 
with the Pfeiffer agglutinations and flocculations. Three of these 
sera agglutinated Anhemolytic streptococcus and one Strepto- 
coccus viridans. 
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Of 122 control cases only 3 afebrile cases showed agglutinations 
with the Pfeiffer bacillus. One was a patient with central nervous 
system syphilis (1 to 80); another a patient diagnosed lenticular 
degeneration whose symptoms — choreiform movements — dated from 
1912, when at the age of one year, he had an undiagnosed febrile 
condition followed by great restlessness (1 to 40); and the third, a 
patient suffering from bronchieetasis and asthma from whom the 
Pfeiffer bacillus was constantly obtained in bronchial cultoes 
(1 to 20). A recovered case of influenzal meningitis did not agglu- 
tinate, but showed flocculation with the Pfeiffer bacillus, ^ 

Four cases with marked hyperpyrexia also agglutinated the 
Pfeiffer bacillus in titers of 1 to 20 to 1 to 80. One of these cases 
also agglutinated Bacillus melitensis abortus, one Anhemolytic 
streptococcus and 2 Bacillus t}T)hosus. The other 110 cases gave 
negative agglutination and flocculation reactions with the Hammett 
strain of the Pfeiffer bacillus. Of 10 undiagnosed patients examined 
for Dr, F. Burge of Philadelphia, 4 gave positive agglutinations and 
6 negative reactions. These cases have not been listed as they 
cannot be classified. 

In further culture studies the Pfeiffer bacillus was isolated from 
the throats of chronic encephalitic patients in pure culture. Anti- 
gens were made from these strains by the method before described. 
In 18 cases the strain of Pfeiffer bacillus isolated from the patient’s 
nasopharynx was agglutinated by the homologous serum in dilu- 
tions from 1 to 40 to 1 to 2560. The titers of the homologous agglu- 
tinations were higher than when the Hammett antigen was used 
against the same sera. These 18 encephalitic antigens were also 
agglutinated by the Hammett immune horse serum: the agglu- 
tination titers thus obtained ranging from 1 to 40 up to 1 to 2560. 
Not in all cases was the agglutination vdth the Hammett immune 
serum as high as that with the homologous serum, but there was an 
indication of subgrouping serologically. Further work will be 
carried out upon this particular phase of the problem as it appears 
most suggestive. 

Experimental work with animals is contemplated in order to 
determine whether or not there is a serologic relationship among 
the strains of Pfeiffer bacillus isolated from patients suffering witli 
chronic epidemic encephalitis. Another group of animals will be 
sensitized to these same strains in order to determine whether there 
is a protein common to these strains. 

Treatment. At the present time 62 patients suffei’ing with chronic 
epidemic encephalitis are being treated with the bacteriologic pro- 
ducts of the Hammett strain of the Pfeiffer bacillus.^ These pro- 
ducts are the immune horse serum, the soluble antigen and the 

vaccine. ^ ^ 

The horse serum is prepared by immunizing the animal against 
the Hammett strain of the Pfeiffer bacillus. The vaccine is made 
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in the usual manner but the organisms killed with thymol. The 
following technique is used in the preparation of the soluble antigen. 
Cultures of the Hammett strain of the Pfeiffer bacillus are streaked 
on brown-blood plates and incubated overnight at 37.5° C.; the 
resulting growth is washed from the plates with sterile physiologic 
salt solution and the heavy particles allowed to settle to the bottom 
of the tube. Two washings are made of the supernatant fluid. 
The organisms are heat killed at 60° C. for one hour and resuspended 
in a dilution of one hundred million organisms per cubic centimeter 
and allowed to stand at icebox temperature for one week. This 
suspension is then passed through a Grade A Berkefeld filter, and 
tested for sterility. The resulting water-clear filtrate is then diluted 
1 to 10,000 for clinical use. This method is very similar to the one 
used by J. C. Small in his preparation of the soluble S.C.A. antigen, 
the only difference being in the original method of growth and treat- 
ment of the organisms. 

We feel justified in using a soluble antigen of a virulent strain 
of Pfeiffer bacillus in the treatment of these cases, since it has been 
found by mouse experimentation that toxins from virulent strains 
of the Pfeiffer bacillus although of dissimilar serologic relationship, 
were neutralized by the same immune antiserum. This work will 
be further discussed in a future paper. This observation finds a 
parallelism in diphtheria toxins where, although there are several 
serologic strains, all are neutralized by the same antitoxin. It is 
upon this basis that we use the Hammett soluble antigen, for 
although it was not isolated from a case of chronic encephalitis, it 
is a most virulent strain. 

Sixteen cases were treated with the immime serum. Of these 7 
showed serum reactions with fever and urticaria. There was some 
improvement in approximately one-third of these cases but this 
is not sufficient to claim specificity. It could well have been the 
result of nonspecific protein reaction. 

Since the patients treated with soluble antigen showed as much 
improvement as those treated with serum and antigen and more 
than those treated with serum alone, the use of the serum has been 
discontinued in chronic manifestations of the disease, these cases 
being treated with the soluble antigen. 

It has been found that 0.1 cc. of a 1 to 10,000 dilution of the soluble 
antigen every five to seven days gives best results. Improvement 
under this treatment consists in reduction of the extrapj^amidal 
rigidity which, is the most constant finding in this disease and is the 
cause of its most important symptoms and signs. The patient 
gradually feels less stiff, regains the use of his arms and legs, the 
posture becomes more erect, there is a decrease in festination, the 
face becomes more mobile and the speech less monotonous. The first 
symptom of improvement noted in early cases of this disease is 
decrease in slovmess. It is an interesting observation that as the 
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extrap 5 TamidaI rigidity decreases, tremor concomitantly increases. 
This can be explained upon a purely mechanical basis. 

Increasing doses of the soluble antigen aggravate rather than 
relieve the symptoms. There is however no febrile reaction. In 
one patient who showed decrease in rigidity with repeated doses of 
0.1 cc. of 1 to 10,000 dilution of the antigen, the dose was increased 
to 0.4 cc. Her rigidity was increased by this dose to such an extent 
that she could hardly return to clinic. This phenomenon has been 
repeated in several instances. 

But little improvement is noted in less than one month of treat- 
ment. Therefore we shall report only those cases which have been 
treated for this period or longer. Of these there are 46 cases, 34 
of which show definite improvement. Of the patients with Parkin- 
son's syndrome 78 per cent have shown a definite decrease in extra- 
pyramidal rigidity. Subjectively there is a sense of greater mobility 
and the patient is able to get about better than before. It is most 
difficult to determine improvement in behavior cases. The environ- 
ment of these patients has not been sufficiently controlled to make 
such observations valid. 

We have been forced to give hyoscin and stramonium to about 
20 per cent of our cases to enable them to get to the clinic. Our 
technique has been to allow our patients to continue vdth the same 
dosage of drugs that they were taldng before they received their 
first dose of soluble antigen. This dose is then reduced as the antigen 
treatment progresses. Several patients who were taking yItj- gr. of 
hyoscin tliree times daily have had this drug entirely withdrawn and 
now are better than they were while taking it. 

We expect to treat an adequately controlled series of cases of 
chronic epidemic encephalitis with this soluble antigen on the wards. 
Our results then will not be vitiated by the use of drugs. We also 
intend to treat a series of controls with the same dosage of the 
soluble antigens of other organisms. 

It is logical to believe that there is a focus of infection in these 
cases. Since the Pfeiffer bacillus is invariably isolated from naso- 
pharyngeal cultures, the upper respiratory tracts of these patients 
are being carefully investigated. Thus far 20 of our cases have had 
both Roentgen ray studies of the accessory sinuses of the nose, and 
examination by a laryngologist. Eighteen cases show evidence of 
definite sinus involvement either by Roentgen ray or clinical exami- 
nation. Of these, 13 cases have disease of the ethmoids. Deflected 
septum with blocking of the nasal passage is a common finding and 
cultures of the middle meatus of the nose reveal the presence of the 
Pfeiffer bacillus in 80 per cent of sucli cases. 

A group of these patients will be treated with a course of Pfeifter 
vaccine and local application of Besredka filtrate along with any 
mechanical interference indicated to clear up the sinuses. 

The fact that the patients improve on constant minute doses of 
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the soluble antigen, however, suggests that we are dealing also 
with a sensitization. There is need for further investigation along 
these lines. We consider however that our results are not due to 
nonspecific protein reaction, since the usual dose of antigen contains 
only .000,000,000,094 gr. of protein. 

Summary. 1. The Pfeiffer bacillus was isolated from naso- 
pharyngeal cultures of clmonic encephalitic patients in 100 per cent 
of cases. 

2. The sera of chronic encephalitic patients agglutinated the 
Hammett strain of the Pfeiffer bacillus in 100 per cent of cases 
studied. Flocculation tests were also invariably positive with these 
sera. No other organism thus far tested has been consistently 
agglutinated by chronic encephalitic sera. 

3. Cultures of the Pfeiffer bacillus isolated from 18 cases of chronic 
encephalitics agglutinated their respective patients’ sera and also 
agglutinated the Hammett strain of Pfeiffer bacillus immune serum. 
The agglutination with the Hammett immune sera was not so high 
as that of the homologous patient’s sera but suggested the existence 
of a serologic subgrouping. 

4. Of the control series: (a) Pfeiffer bacillus was isolated in 46 
per cent of nasopharyngeal cultures; (b) 122 nonencephalitic sera 
were tested for agglutination. Of these, 114 neither agglutinated 
nor flocculated the Pfeiffer bacillus. 

Of the 7 control cases that agglutinated the Pfeiffer bacillus 3, 
were afebrile, a case of syphilis of the central nervous system, a 
lenticular degeneration with a questionable history and a patient 
proved to be sensitive to the Pfeiffer bacillus. Four febrile cases 
agglutinated the Pfeiffer bacillus but also agglutinated other organ- 
isms. 

5. Of 20 cases of chronic encephalitic Parkinsonism studied for 
sinus disease, 18 gave positive findings either by Roentgen ray or 
clinical examination; 13 of these had definite disease of the ethmoids. 

6. Of 46 cases of chronic encephalitic Parkinson’s disease treated 
for one month or more with the soluble antigen, 78 per cent show 
improvement. This is considered as not due to a nonspecific protein 
reaction, since the dose of antigen given contains only ninety-four 
ten-billionths of a gram (.000,000,000,094) of protein. 

Note. — IVe wish to extend our thanks to the neurologists at the Hospital of the 
University of Pennsylvania, the Philadelphia General, the Graduate and Episcopal 
Hospitals for pernaitting us to study their patients and to Dr. A. S. W. Rosenbach, 
whose generosity has furthered this work. , 
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THE FUTILITy OF ALKALI TREATMENT IN DIABETIC COMA. 

Analysis of Forty-seven Cases.* 

By I. 1. Lemann, M.D., 

PnOFESSOn of CLINICAI, medicine, TUDANE UNIVERSITr; CHIEF OF MEDICAL SERVICE, 
TOHRO INFIRMARY, NEW ORLEANS, LA. 

The present series is presented as corroborative evidence in sup- 
port of Joslin’s contention that the use of alkalies in diabetic coma 
is unnecessary. While his experience in a series of 105 cases is con- 
vincing, it seems desirable to gather as large a number of coma cases 
treated without alkalies and as from as many sources as possible. 
In spite of tlie flood of papers concerning insulin in the past seven 
years, there are relatively few recorded series of coma cases from 
which conclusions may be drawn. Table I gives all such series with 
more than 20 cases. 

While Joslin^ enumerates Petren, the Minkowski school, Falta, 
Priesel and Wagner, Newburgh and Marsh, Bertnard Smith and 
many others as having given up the use of alkalies, there still remains 
an uneasy feeling in the minds of many that the antiketogenic effect 
of insulin may not be sufiicient nor prompt enough and that its 
effect upon the alkali reserve may be inadequate to offset the acidosis 
caused by other possible acid bodies. I have recently had an oppor- 
tunity to review the records of 49 cases of coma treated by a number 
of different men in a certain hospital in the past five years. In 25 
of these alkalies had been used. Mej'^er-Bisch^ in 1926, in attribut- 
ing the symptoms of diabetic coma to concentration of the blood 
and to hjqiochloremia, reported 4 cases of coma in which the intra- 
venous injection of soda bicarbonate solution restored the patients 
to consciousness within a few minutes, whereas the coma had con- 
tinued after insulin (in one case where the blood sugar had fallen to 
80 mg. per 100 cc. and where “hjqjoglycemic twitchings” had 
appeared). Hedon^ reported that his depancreatized dog brought 
into diabetic coma by the sudden withdrawal of insulin was restored 
instantly to consciousness by intravenous soda bicarbonate solution 
whereas the reinaugm’ation of insulin therapy caused the disappear- 
ance of the glycosuria, hj'perglycemia and diaceturia but had not 
brought about the restoration of consciousness. Such experiences 
might ser^’^e to reinfoi'ce the feeling of some that soda bicarbonate 
should supplement the effect of insulin. The suggestion of Bock'* 
and Starr and Fitz® that there may be acting in coma, acid bodies 
other than ketone bodies is held to be an additional reason for the 
emplojunent of alkalies. In this connection we may ask. Do the 

* Read at the meeting of the Association of American Physicians Atlantic Citj , 
May 7, 1930. 
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ketone bodies act as specific poisons or merely as any other acids 
might? The question of the pathogenesis of diabetic coma has not 
been solved in spite of the long controversy and of the numerous 
researches. 


Table I.— Series op Comas Reported in Literature During Insulin Era. 


Author. 

{ 

' 

Cases 

of 

coma. 

No. of 1 
deaths.| 

Died 

(%). 

1 

Year. ! 

j 

Remarks. 

1. Foster: J. Am. 
Med. Assn., 84, 719 

i 

20 

1 

2 

10 

1925 

No statement as to use of alkalies. 

2. Kahn and Olm- 
sted; J. Met. Res., 
7, 29 ... . 

24 

1 

3 ,| 

12.5 

1925 

All deaths in cases with complica- 

3. Violin: Wien. Idin. 
Wchnschr., 39, 1304 

i 

21 

i 

1 

5 

24 

1 

1926 

tions. Total series, 25; 1 omitted 
because death due to no insulin 
being available. Soda was used. 

No statement as to use of alkalies. 

4. Leake: Calif, and 
West. Med., 26, 475 

53 

37 

|70 

1927 

27 had grave complications. Soda 

5. Chabanier, et al.: 
Presse m§d., 1, 83 

28 

1 

2 

7.l' 

1927 

used. 

No soda. 

6. Petren; Verhand. 
d. deutsch. Kong, 
f. inn. Med., 39, 203 

72 

4.1*! 

5.5 

1927 

* Including 1 death apparently 

7. Elias; Wien. med. 
Fakult, No. 95 

1 

42 

! 

1 

24 

1924- 

from pneumonia. No soda. 

Quoted by H. J. John. 

8. John, H. J.; J. 
Am. Med. Assn., 
93, 425 ... 

71 

4 

j 

1 

5.61 

1925 

1929 

Insignificant quantities of Bisodol 

9. Joslin, E. P.: Med. 
Clin. N. Am., 13, 11 

105 

7 

6.6 

1929 

used by mouth. 

7 deaths during coma, 2 from un- 

10. Blackfan . 

21 

0 

0 

1929 

complicated coma, 5 from com- 
plications with coma; 7 more 
recovered from coma but died in 
hospital from complications in 
from 6 to 31 days. No alkalies used 
Quoted by Joslin (9) ; 1 patient 

11. Lemann: Present 
series .... 

47 

5 

10.6 

1930 

received alkalies. 

2 deaths within 2 hours of admis- 

12. Lemann: Present 
series; cases with- 
out alkali . 

41 

3 

7.3 

1930 

sion; 1 death with complicating 
chronic nephritis. 

If 2 patients who died within 2 






hours are omitted, net mortality 
is 2.4 per cent. 


It is strildng that insulin acts not only as a specific antidote to 
the ketone bodies but also by raising the soda bicarbonate content 
of the blood and tissues sometimes even to the point of causing a 
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definite and menacing alkalosis; so that whether we adopt the acid 
intoxication theory or the specific intoxication theory,- insulin might 
be by itself theoretically regarded as sufficient. The argument in 
favor of insulin without reinforcement of alkalies is strengthened not 
only by the consideration of its production of alkalosis but also by 
its action in those cases of diabetic coma without the appearance of 
ketonuria. In these latter cases the failure of the ketone bodies to 
appear in the urine has been attributed to kidney block caused either 
by the coma, or rather its specific cause, or by a concomitant or 
previously existing nephritis. In such cases, therefore, we are deal- 
ing not only with the acidotic or specific effect of the ketone bodies 
but also with the effect of other acidotic material retained in the 
body because of the inability of the damaged kidney to excrete it. 
The effect of insulin, therefore, in rescuing such diabetic-coma 
patients who do not exhibit ketonuria is additional evidence of its 
adequacy even where we have to concede the theoretic need of 
combating acidosis arising from sources other than the ketone bodies. 
I have previously ® reported the details of the rescue of such patients 
with insulin only and these cases are included in the present series. 

The relation of the degree of the impairment of the alkali reserve 
to the depth of the coma is of interest and perhaps importance in 
considering the role of alkali therapy. I have found, like J oslin, that 
the degree of coma is not proportional to the blood CO 2 level. The 
most profound coma was not always characterized by the lowest 
COo combining power of the blood plasma nor on the other hand was 
the lowest CO 2 value accompanied by the deepest coma. Should 
this be regarded as evidence against the acid intoxication theory 
and in favor of the specific ketone intoxication theory’- of the patho- 
genesis of diabetic coma? I have observed recovery from coma 
usually running parallel to the rise in the CO 2 combining power of the 
blood plasma and the disappearance of the ketonuria. This is 
apparently not in accordance with Joslin’s experience. 

The present report co^mrs 47 comas in 34 patients. Not aU of 
these patients were completely unconscious. Some of those retaining 
consciousness to a certain degree at least exhibited, as I have said, 
the lowest CO 2 combining power, ^^diere complete coma was not 
present, the diagnosis of “diabetic coma” was justified on the basis 
of the Kussmaul air hunger, the clouded sensorium and the low CO 2 
combining power. The lowest CO 2 combining power was 6.6 volume 
per cent. The highest blood-sugar reading was 1204 mg. per 100 cc. 
Both of these patients were rescued. Included in this series also 
are 2 patients whose urine showed no diacetic acid at the time 
of the coma. One of these patients had congestive heart failure, 
showed auricular fibrillation at the time of her coma and subse- 
quently died of heaii; and kidney disease many months after the 
diabetic coma. The other patient proved also to have evidence of 
chronic kidney disease. I saw her first when she had been completely 
unconscious for more than tu'elve hours. Intravenous infusion of 
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soda bicarbonate by her attending physician twelve hours before 
my first visit had produced no effect whatsoever. She was rescued 
then by insulin alone a;nd without further alkalies. In a second 
coma she was again rescued without alkalies. In the third coma, 
in which she died, soda bicarbonate intravenously was again used 
in addition to the insulin but without affecting the clinical picture. 
Unfortunately no autopsy was permitted. The experience in the 
four comas seen in these 2 patients would lead one to believe that 
insulin alone and without alkalies is effective and adequate to combat 
the acidosis caused by hypothetic other acid bodies when chronic 
kidney disease exists as a complication of diabetes. 

Allusion may also be made here to the acute kidney block pro- 
duced apparently by the diabetic coma itself. In the case for 
example of the patient with the blood sugar of 1204 mg. per 100 cc. 
there was much evidence of such a condition. The urine showed 
many hyaline, granular and finely granular casts, red blood cells and 
pus cells. The relation of the kidney block to the level of the blood 
chemistry and to the CO 2 combining power is shown in Table II. 
It will be noted that the retention of nitrogen persisted after the 
patient had been restored to consciousness and the CO 2 combin- 
ing power approached normal. At the end of the first month the 
total nonprotein nitrogen of the blood was 30 mg. per 100 cc. and 
there was no evidence of any nephritis. It is common to find that 
all the evidences of severe nephritis clear up when the patient recov- 
ers from the diabetic coma. The point to be made here again is that 
insulin alone is sufficient to combat such hjq)othetic acidosis as may 
be attributed to the acute kidney involvement and not regarded 
as essentially diabetic (ketogenic). 


Table II. — Relation of Kidney Block to the Level of Blood Chemistry and 
TO THE CO2 Combining Power. 


Blood sugar. 

Total non- 
protein 
nitrogen. 

j 

Great- 
1 Inin. 

' 

1 

Uric acid. 

CO, 

combining 

power. 

Remarks. 

1204 .... 

60 

3.11 

8 

9 


500 .... 

1 

75 ! 

1 

1 

3 

10 

31 

380 units of insulin to 
this point — end of 
first 24 hours. 

325 .... 

100 

3.11 

8.8 

37.4 

End of second 24 

1 hours. 

258 ... 

100 

3 

8 

36.5 

End of third 24 hours. 

103 .... 

88.8 

2.3 

6.64 


End of fifth 24 hours. 


The 47 comas in the 34 patients were complicated by serious 
conditions in 14 comas. 


1. Abscess of the gluteal region. Patient recovered. No. 3033. 

2. Abscess of the gluteal region, tuberculosis of the breast. Patient 
recovered. No. 2898. . 

3. Perirectal abscess. Patient recovered. No. 1953. 

4. Otitis media. Patient recovered. No. 1972. 
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5. Otitis media. Patient recovered. No, 2898. 

0. Organic heart and kidney disease. Patient recovered. No. 2374 . 

7 , 8 , 9. Clironic kidney disease. Patient recovered from the first and 
second comas but died in the third. No. 2021. 

10. Pyelonephritis, Patient recovered. No. 2367. 

11. Septicemia, bronchopneumonia and pyelonephritis, , Patient recov- 
ered from the coma but died nearly a month later from the septicemia and 
pyelonephritis. No, 1898, 

12. Alveolar abscess. Patient recovered. No, 3035, 

13. Multiple large carbuncles. Patient recovered. No. 2146. ' 

14. Large carbuncle of the neck. Patient died vdthin two hours of 
admission. No. 2389. 

^ It will be observed, therefore, that serious complications and infec- 
tions did not produce an acidosis which could not be successfully 
combated with insulin alone and without alkalies. 

The age of the patients was below ten years in 3 comas, between 
ten and twenty years in 16 comas and over twenty years in 28 comas. 

There were 5 deaths in this series of 47 comas— a mortality of a 
little more than 10 per cent. Two patients died within two hours 
of their admission. One of the other deaths was certainly, due to 
insufficient insulin; it occurred in the early insulin days, before an 
adequate supply was available. Another death was possibly due 
also to insufficient insulin for I would now’^ consider the amount used 
(150 units in fifteen hours) inadequate. Soda bicarbonate was used 
in onlj'- 6 instances— all in the early insulin days and always in very 
small amounts— 4 gm. (200 cc. of 2 per cent solution). One of the 
6 instances is represented by the patient who died because of inade- 
quate supply of insulin. Two other instances were represented by 
the first and third comas of the patient with chronic nephritis 
without ketonuria. 

Forty-one comas, therefore, were treated with insulin alone with- 
out alkali. In this consecutive series there were 3 deaths, namely, 

2 patients who died within two hours of their admission and the 
patient who received 150 units of insulin in fifteen hours. If we 
omit the 2 patients djdng within two hours of their admission we 
have one death in 41 comas or a net mortality of 2.4 per cent, even 
in the presence of grave complications. > 

The case against alkalies can, therefore, be stated exactly as 
Joslin has put it— first, they are unnecessarj'", second, they may do 
harm. It is hardly necessary to refer to the futility of alkalies alone 
before the insulin era. As Olav Hanssen® has vnitten “the coma 
patients who have been rescued by this treatment are so few that 
their number can certainly be written dovm in single numerals. 

St. Lorant® saved one out of 42 coma cases in the preinsulin era. 
The one was saved by rupture of the ear drum relieving an acute 
middle-ear abscess. All the others had had great quantities of 
alkalies. Hanssen found that in 3 out of 6 eases treated with intra- 
venous injections of sodium bicarbonate solutions con^mlsions 
occurred. In the postmortem examinations of the brains in all of 
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the patients treated with sodium bicarbonate there was found intense 
hjTDeremia and edema in the thin meninges. In 5 cases there were 
small flakelike hemorrhages in the meninges and in 2 cases there 
were small hemorrhages in the brain substance. Even those who 
at first advocated the use of soda bicarbonate intravenously as an 
adjunct to insulin therapy in coma have retreated and agree that^” 
“undoubtedly too much alkali will kill and undoubtedly alkali 
intravenously administered is exceedingly dangerous and should 
rarely be employed even by those highly sldlled in its administra- 
tion.” Some still contend that soda bicarbonate in amounts of 20 
to 30 gm. is a useful addition to the treatment of diabetic coma. 
The usefulness of these small doses may be questioned in the light 
of the calculation that from 100 to 200 gm. would be required to 
neutralize the amount of the ketone bodies found in the urine of 
coma patients.® Why give any if insufficient amounts are given 
and if it can be shown that none is needed? Recent literature con- 
tains reports of alkalosis caused by therapeutic doses of alkali in the 
treatment of gastric and duodenal ulcer.“ With even small amounts 
given by mouth or rectum care must “be exercised that the alkali 
concentration of a liquid does not cause its rejection.”^® This- 
caution is by no means based on theoretical considerations. The 
retention of fluids by the desiccated coma patients is of much greater 
importance than any questionable good of small doses of alkali. 

Conclusion. No indication nor excuse for the use of alkali therapy 
to supplement insulin was found in the depth of the coma, in dura- 
tion before the institution of treatment, in the maximum grade of 
glycemia, the lowest value of CO 2 combining power of the blood 
plasma, in grave complications, nor in kidney block nor concomi- 
tant chronic nephritis. Soda can do no good and can do harm. 
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Surgery of the Lung and Pleura, By H. Morriston Davies, 
M.A., M.D., M.Ch. (Cantab.), F.R.C.S. (England). Pp. 355 ; 

104 illustrations. New York: Oxford University Press, 1930. 

There has been a most noticeable advance in the surgery of the 
chest during the last ten years. Sauerbruch, in Germany, and 
Lilienthal, in America, have given excellent treatises on intrathoracic 
surgery, but this present work compares most favorably with theirs. 
The writer has drawn freely on the literature as well as his own 
experience, wliich latter has been most extensive. This is espe- 
cially true of the chapters on tuberculosis, which are valuable alike 
for their diagnostic acumen and their surgical wisdom, because of 
the writer’s past experience and long training in sanatorium work. 
The entire subject is coA’^ered. Chapters deal fully Avith the anat- 
omy, physiology, diagnosis, pathology and treatment of disease and 
injury of the thorax and its contents. The text is supplemented 
by numerous well-chosen and excellently reproduced -illustrations, 
chiefly draAvn from the AM-iter’s own case histories. A very full 
bibliographj'’ is added as a last chapter of this most instructiA'^e and 
up-to-date contribution. E. E. 


The Hara^'EY Lectures, Series XXIV, 1928-1929. Pp. 216; 36 
illustrations. Baltimore: The Williams & Wilkins CompanAi-, 
1930. 

The HarA’^ey Lectures for 1928-1929 maintain their customary 
high level. The folloAving lectures were given: “Senescence and 
RejuA'^enescence from a Biologic Standpoint,” by C. M. Child; 
“’The Nature of the Ultrafilterabie Viruses,” by F. d’Herelle; 
“The Metallotherapy of the Spirochsetoses,” by C. Leyaditi; “Urine 
Formation During the Acute and Chronic Nephritis Induced by 
Uranium Nitrate,” by William deB. MacNider; “Constitutional 
Variation and Susceptibility to Disease,” by Wade H. Broum; 
“Calcium and Phosphorus Metabolism,” by Joseph C. Aub; The 
Biochemical Digitalis Problems,” by Walther Straub; “The Patho- 
genesis and Transmission of Tuberculosis,” by Eugene L, Opie. 

E, Iv. 
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Peptic Ulcer. By Jacob Buckstein, M.D. Vol. X of Amiah 
of Roentgenology. Edited by James T. Case^ M.D. Pp. 337; 
287 illustrations. New York: Paul B. Hoeber, Inc., 1930. 
Price, $12.00. 

This monograph is one of the series of annals published by Paul 
B. Hoeber, and it deals with the roentgenologic aspects of peptic 
ulcer. The author has briefly considered the tj^es of stomachs, 
and the various tj^ies of gastric mucosa. He- also discusses briefly 
the various tj'pes of ulcers of the stomach and duodenum, and he 
includes two illustrations of ulcers of the esophagus. The path- 
ology of the lesions found at operation are correlated with the 
roentgenologic findings. Included is some excellent work on the 
roentgenographic findings of ruptured peptic ulcers, jejunal ulcers 
and gastrocolic fistulas resulting from marginal ulcers. 

The subject is presented in a concrete and excellentj;, manner. 
The print and illustrations are excellent. The roentgenologic 
findings are correlated with the operative and pathologic findings, 
and this makes the book more valuable. It should be of interest 
to all roentgenologists. E. P. 


The Treatment of Skin Diseases in Detail. By Noxon 
Toomey, M.D. Pp. 512. St. Louis: The Lister Medical Press, 
1930. Price, $7.50. 

This is apparently the third volume of a system, of which the 
first two volumes are yet to appear. Like all texts dealing with 
dermatologic subjects, it presents features both to admire and con- 
demn. The book is without illustrations, which is an interesting 
departure, and contains valuable detail as to the makeup and 
application of medicinal preparations which is frequently omitted 
from the average practitioners’ handbook. The attempt to re- 
classify certain aspects of dermatology results in the addition of a 
number of new, not particularly useful and rather cumbersome 
names to an already overloaded nomenclature. A genuine effort 
is made to present the constitutional background of certain derma- 
toses but the produet still retains the unmistakable flavor of empiri- 
cism that continues to mark even the best dermatologic practice. 
Considering that dermatology differentiates itself sharply into pro- 
cedure which should be available to the practitioner and procedure 
which he should never attempt, it is probably too much to expect 
that any inclusive text will ever wholly satisfy both groups. It is 
noticeable that the author subscribes to the use of Boentgen ray in 
the removal of excessive hair growth, a procedure which, no matter 
how carefully guarded technically, does not have the general accep- 
tance of dermatologists either in this country or abroad. On the 
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other hand, the book contains items of detail of the greatest interest 
to the practising dermatologist. For example, this is the only text 
in which the Reviewer has noted sufficient attention to the question 
of qualified results in hair removal and the onlj’^ one emphasizing 
a genuine knowledge of dietotherapy. One turns from the work 
with a feeling that this is a very creditable effort to bring derma- 
tologic practice down to the detail which is of its essence, but that 
it has not yet accomplished what another generation may do for 
us— the adequate textbook presentation of a rational dermatologic 
treatment. J, S. 


Tonsil Surgery. By Robert H. Fowler, M.D. Pp, 288; 103 
illustrations. Philadelphia; F. A. Davis Companv, 1930. Price, 
810.00. 


Augmented by splendid illustrations, this book describes in great 
detail the anatomy and surgery of the faucial tonsil. The details 
of the technique of the tonsil operation as carried out in eight 
different clinics, are presented. The author and coworkers deserve 
particular praise for their original work on the anatomy of this 
region. It is unfortunate that one of the methods advocates the 
injection of cocain solution for the purpose of local anesthesia 
(page 104). In the present era of safer local anesthesia it seems 
dangerous to present the above procedure as representative, for 
certainly almost all surgeons agree that under no circumstances 
should cocain be injected. With the above resen^ation, this book 
is recommended to the throat surgeon, especially the young man 
who wishes to crystallize his ideas and develop his technique for 
thorough, yet safe, tonsil surgery. 

Iv. H. 


Trauma, Disease, Compensation. By A. J. Fraser, M.D. 

Pp. 524. Philadelphia; F. A. Davis Company, 1930. Price, 

S6.50. 

The author has made a study of Workmen’s Compensation and 
has here set down a compilation of cases and facts which may be 
used by those dealing in compensation and industrial insurance. 
The first chapter concerns the basis and scope of Worlcmen’s Com- 
pensation and cases are cited defining the various provisions of the 
act. Various parts of the body are then discussed in detail and 
examples and authorities are given to show how the diseases under 
discussion may or may not be compensable. The chapters on 
fracture and hernia are good but the author has avoided one of the 
commonest industrial diseases, traumatic backache. 
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The book is evidently intended for use by the laity since a glossary 
is attached. Because the author is a Canadian a greater part of the 
authorities quoted and the opinions given come from British or 
Canadian literature, and some of the cases may not be applicable 
for use in the United States. However, it should prove useful to 
those dealing with compensation insurance and industrial medicine. 


Die Regulierung des Blutkreislaufes. By Dr. W. R. Hess. 

Pp. 163; 21 illustrations. Leipzig: Georg Thieme, 1930. Price, 

M. 12. 

The author has succeeded in the stupendous task of covering 
the extremely large literature on this subject with great thorough- 
ness. A list of 703 references are given even though prolific writers 
are usually referred to through review articles or books (for example, 
T. Lewis is cited in a single reference only). The monograph will 
consequently prove of very great value to all workers in this and 
related subjects. Often 20 to 40 references are made in the course 
of a single page; this increases the value of the book as a guide to 
the study of the literature, but prevents to some extent the devel- 
opment of the material discussed in any detail in the monograph 
itself. 

The author has succeeded surprisingly well in keeping the refer- 
ences up to date and many references to articles published in 1929 
are included. 

The subjects dealt with are: (1) Regulatory functions of the 
capillaries; (2) regulation of the arterial bloodflow; (3) r61e of veins 
in regulation of the circulation; (4) role of the spleen in regulation 
of the circulation; (5) regulation of cardiac activity; (6) regulatory 
coordination of the organs concerned with the circulation. 

H. B. 


Tuberculosis Among Children. By J. Arthur Myers, Ph.D., 

M.D., F.A.C.P. Pp. 208; 43 illustrations. Springfield, 111.: 

Charles C. Thomas, 1930. Price, 83.50. 

This book deals with the epidemiologic and clinical aspects of 
tuberculosis in infancy, childhood and adolescence. The importance 
of contact with open tuberculosis, positive tuberculin reaction and 
roentgenologic examination in the diagnosis of pulmonary tuber- 
culosis of the childhood tjqie is emphasized as well as the relative 
unimportance of symptoms and physical signs. The author quotes 
liberally from current literature and summarizes our present knowl- 
edge of pulmonary tuberculosis in childhood. With the exception 
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of meningitis cxtrapulmonary tuberculosis is considered briefly. The 
usual difficulty is encountered that greatly reduced reproductions 
of roentgenograms intended to show caseous or calcified lesions of 
the lymph nodes in most instances do not illustrate. This book 
will not be of great value to tlie advanced student of tuberculosis 
but should prove instructive to physicians and public health workers 
who, without adequate knowledge of the disease, deal with large 
numbers of children. H, XI, 


Modern Otology. By Joseph C. Keeler, M.D., F.A.C.S. Pp. 

858; 105 illustrations. Philadelphia: F. A. Davis Company, 

1930. Price, SIO.OO. 

Nothing new has occurred in otology in the past decade. On 
this account one is liable to view with tolerance the appearance of 
a new work on otology, as it so often is nothing more than another 
assembly of well-lcnown facts written b.y someone who wishes to 
write a book. This work of the author, however, stands as a real 
contribution. The author has consulted a vast amount of literature, 
and the opinions on difficult subjects are not those of one, but of 
many observers. His chapters on embryology are especially good, 
and the presentation of clinical conditions is detailed and clear. A 
splendid bibliography is to be found at the end of each chapter. 
This book can certainly be recommended to tlie undergraduate, 
graduate student, general practitioner and specialist. 

K. H. 


Human Biology and Racial Welfare. By Various Contributors. 

Edited by Edmund V. Cowdry, Pii.D. Pp. 612; 54 illustrations. 

New York: Paul B. Hoeber, Inc., 1930. Price, $6.00. 

This book should be of interest to physicians and biologists as 
well as educated laymen. Twenty-eight distinguished scientists 
have set forth in nontechnical language the present loiowledge in 
the several subjects that comprise the study of man. The reader is 
made to realize that each science depends upon the other, and that 
it is largely because of the progress in such fundamental disciplines 
as physics and chemistry that rapid advances have been made in 
general biology and in the biologic a^ects of man. The first part 
of the book deals with the extent of life in time and space. There 
is a discussion of such interesting questions as “Are there other 
inliabited worlds than ours?” “How long has life existed in this' 
world?” “How long may it continue to exist?” The second part 
deals with the origin of man and contains chapters on evolution 
and the human race. In the third part of the book there is a 
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discussion of man as a physiologic unit. The present Reviewer 
would particularly invite attention to the chapter by Professor 
Cannon on “ The Integrative Action of the Vascular System.” The 
fourth part deals with the effects of environment. Among the 
papers of special interest to physicians are those by Sir Humphry 
Rolleston on “What Medicine has Done and is Doing for the Race,” 
and by Professor Zinsser in “Adjustment to Infectious Diseases.” 
In the final part the future of manldnd is discussed; there are 
chapters on the inheritance of disease, on population growth, the 
mingling of races, and on the shaping of human opinion. 

B. L. 
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Some Social Aspects of Mental Hygiene. By Frankwood E. Williams, 
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and Social Science, 1930. Price, Sl.OO paper, S1.25 cloth. 

Reprints of 21 papers on various aspects of this important question. 
Chemical Methods in Clinical Medicine. By G. A. Harrison, B.A., M.D., 
B.Ch. (Cantab.), M.R.C.S. (Eng.), L.R.C.P. (Bond,). Pp. 534; 65 
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M.D., F.R.C.P. Pp. 222; 57 illustrations. Fifth edition. New York: 
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illustrations — Diagram of the Action of the Different External Eye 
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the volume.” For reviews of previous editions of this work see tliis 
Journal 1927, 178, 723; 1923, 165, 136 and 1919, 158, 115. 

Obstetrics for Nurses. By Charles B. Reed, M.D., F.A.C.S., and Chj^- 
LOTTE L., Gregory, R.N., B.S., M.D. Pp. 399; 144 illustrations. Tliird 
edition. St. Louis: C. V. Mosby Company, 1930. Price, 83.00. 

Minor Surgery. By Arthur E. Hertzler, M.D., and Victor E. Chesky, 
M.D. Pp. 602; 475 illustrations. Second edition. St. Louis: C. V. 
Mosby Company, 1930. Price, 810.00. 

The second edition of this book presents feAV changes from that of the 
first. Some 37 illustrations have been added and _ such_ additions to 
minor surgical procedures are given as a paragraph on injection treatment 
of varicose veins, and so forth. _ The book remains a very good and well 
illustrated minor surgery including, however, the technique of operations 
of many surgical procedures which could hardly fall into the minor 
surgical group. 

* Reviews of titles followed by an asterisk wall appear in a later number. 
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Streptococci from Scarlet Fever, Erysipelas and Septic Sore Throat. 
There has been a feeling among many bacteriologists, immunologists 
and even clinicians that the microorganisms responsible for scai’let 
fever, erysipelas and septic sore throat are very closely related, so 
closely, as a matter of fact, that it has been demonstrated more than 
once that the streptococci from septic sore throat and these other two ' 
diseases cannot be separated by toxin production and agglutination 
and that the toxins from streptococci from septic sore throat are ren- 
dered nontoxic by scarlet-fever antitoxin. Tunnicliff ( J . Am. Med. 
Assn., 1930, 94, 1213) has studied colonies of human streptococci on 
chocolate agar, a culture medium which contains defibrinated sheep’s 
blood, Liebig’s beef extract and agar. Using this particular medium 
in the study of the streptococci of the three diseases mentioned above, 
she finds that on the chocolate agar the color reaction differs, when 
streptocqcci are isolated from cases of scarlet fever, from those isolated 
from patients suffering from erysipelas. She believes that this is 
further evidence of their etiologic difference. The author mentions, 
also, that she has examined by the opsonic method strains of strepto- 
cocci isolated during epidemics of sore throat. It is found that they 
belong neither to the scarlet fever or the erysipelas group. The strains 
from septic sore throat were capable of producing a bright green color 
on chocolate agar and the cultures from the two types of streptococci 
produced colonies which are quite distinct. One is warranted in feeling 
that as a result of these studies there is an etiologic difference between 
the three groups of streptococci. The reader would be definitely con- 
vinced were there not other observations so totally divergent in their 
results. 
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Relation of Diet to the Production of Dental Caries in Young Rats.— 
One of the statements frequently made by dentists is that dental caries 
occurs in cliildren as a result of vitamin deficiencies. Furthermore, 
the statement is often made that it may be produced likewise by a 
deficiency of mineral salts. Knowlton {Proc. Soc. Exper. Biol and 
Med., 1930, 27, 757) selected a variety of diets which w^ere fed to rats 
from an inbred colony. Thirty-seven rats were kept on these varied 
diets, usuall^'^ for an average of about forty-five days. The biologic 
incompleteness of tlie diet is indicated by the marked reduction in 
growth of the test animals as contrasted with the controls. There was 
a significant difference also in the calcium and phosphorus content of 
the teeth of the rats which were on one of the test diets. The young 
rats in no case developed dental caries. “The tests indicate,” says 
the autlior, “that in the young rat dental caries probably does not 
result from the use of diets low in vitamin A, B or D or by a deficiency 
of mineral salts.” 


Neutralization of the Virus of Poliomyelitis by Human Sera. — 
Shaughnessy, Harmon and Gordon {Proc. Soc. Exper. Biol and Med. 
1930, 27, 742) review somewhat briefly the literature on the neutral- 
ization of the ^^rus of poliomj^elitis by the sera of individuals recovered 
from an attack of the disease. The reactions, however, have never 
been studied in a quantitative manner. In the present experiments, 
Berkefeld filtrates of 5 per cent emulsion of spinal cord containing the 
virus Avere mixed in 1.5 cc. quantities with an equal quantity of the 
serum dilution studied, incubated at 37° C. for two hours and 2 cc. 
injected into the brain of the monkey. Their results are presented in 
tabular form; suffice it here to say that the sera of contacts, of normal 
adults and of children have an equal power at least, and probably more 
power, to neutralize the virus than the sera of people who have had 
the disease. The sera of infants seem to be almost lacking in effect 
upon the Anrus. The important feature of the study, of course, is that 
normal sera may be used in the therapeusis of poliomyelitis. 

Effect of Bile Salts on the Blood Calcium. — In jaundice it has been 
ItnoAvn for some time that there is disturbance of calcium metabolism 
and recently the disorder has been treated in a certain number of 
instances by the intravenous injection of calcium chlorid. This has 
usually been the method employed in order to increase blood coagula- 
tion time preparatory to surgical operation, but at the same time it 
has been noted that there has been a considerable improA’^ement in the 
symptom of jaundice. The blood calcium has been sIioato to be 
extremely loAV in this condition. Emund Andreavs, IlEAAmRiDGE and 
Hrdina {Proc. Soc. Exper. Biol and Med., 1930, 27, 755) undertook to 
investigate certain phases of disturbed calcium metabolism in jaundme. 
They injected a 10 per cent solution of bile salts intraperitoneally into 
dogs and administered it likeAvise to another group intraA’-enously and 
very promptly there occurred marked lowering of this blood calcium. 
Following a short preliminary rise there was this marked fall. The 
authors are not prepared to give an explanation of this phenomenon, 
but point out that the obAnous fact of the insolubility of the calcium 
compounds of bile acids suggests their precipitation. 
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Papillomas of Choroid Plexus.— Van Wagenen {Arclu Surg., 1930, 
20, 199) says that two cases of papilloma of the choroid plexus are 
reported. In one the tumor was surgically removed from the left 
lateral ventricle, with relief of symptoms. _ The second case represents 
the observation at necropsy of a huge papilloma of the choroid plexus 
with true “seeding” of the tumor ma the cerebrospinal fluid. The 
reports of about 45 cases have been collected from the literature which, 
so far as one can determine from the descriptions given, seem to have 
arisen from the choroid plexus. A few of these presented the phenome- 
non of seeding. The favorite site for these tumors is in the fourth 
ventricle. The age incidence was greatest in first decade and gradually 
diminished up to the sixth decade. The surgical removal of this type 
of tumor is feasible, especially with the aid of electrosurgical devices. 
Preliminary Roentgen treatment in the author’s cases appeared to have 
reduced the vascularity greatly, A considerable part of the non- 
obstructive hydrocephalus found with tumors of the choroid plexus 
may well be associated with the increased epithelial surface. 

Chronic Recurring Temporomaxillary Suhluxation.— Morris (Sttrg., 
Gy nee. and OhsL, 1930, 50, 483) writes that temporomaxillary subluxa- 
tion is a definitely distinct entity, the pathologic condition of which is 
characterized by a distortion of the normal relations of the joint menis- 
cus leading to capsular relaxation. Resulting disturbances in joint 
mechanics are responsible for a variety of joint dysfunction best known 
as snapping jaw. Commonly seen as a painless, noisily functioning 
joint the efficiency of which is not at all impaired, it is occasionally 
encountered in the form of chronically recurring attacks of pain and 
locking, requiring immediate treatment. There exists an unexplained 
reluctance to apply to this joint the radical operative measures, which 
have become the accepted treatment for analogous minor lesions of 
other joints. Failure to take into consideration the pathologic physiol- 
ogy of temporomaxillary subluxation has been responsible for a large 
number of proposed methods of treatment representing a wide diverg- 
ence of principles. ' Two methods of treatment are emphasized which 
are based upon sound surgical principles and upon a study of the 
mechanics of the joint. Utilization of these methods should standardize 
treatment and demonstrate the practicability of accepting a larger 
group of these cases for radical operation. 

The Indwelling Ureteral Catheters in Urinary Surgery.— Gutierrez 
{Snrg., Gynec. and Ohst, 1930, 50, 441) states that the indwelling 
ureteral catheter is of value in urinary surgery, not only in regard to 
diagnosis and treatment but as a convenience during and after opera- 
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tion. It is essential that the catheter must serve its purpose, that is, 
secure drainage, relieve pain and correct infection. When double 
drainage is required the special uretliral catheter should be easily 
passed, it being inserted through the inlying ureteral catheter. The 
most strilving results are obtained mth this method of treatment in 
"renal colic, ureteral calculi, pyelitis and pyelonephritis, tlie so-called 
idiopathic henraturia, urinary stasis with or without infection and in 
calculous anuria. Also in certain instances when elimination of urine 
is insufficient, forced flmd and daily intravenous infusion are highly 
desirable. After operation it will serve to secure drainage and prompt 
healing of the wound without leakage of urine or the formation of 
permanent fistula. Also after operation it will serve too to divert the 
urine from the bladder, particularly in operations on vesicovaginal 
fistulas, thus permitting the bladder to heal without infection from urine. 
The tecimique of the indwelling ureteral catheter is merely that of 
cystoscopy and catheterization of the ureters. 


Phrenic Exairesis in the Treatment of Pulmonary Tuberculosis.— 
Frank and Miller (Ami. Surg., 1930, 91, 669) believe that phrenic- 
ectomy is a valuable aid in the treatment of pulmonary tuberculosis 
in selected cases. Of 100 patients so treated, 90 per cent of whom were 
far advanced, 40 per cent showed improvement. In 8 the sputum 
became negative for tubercle bacilli and in 8 the cavities disappeared. 
Phrenicectomy is an adjuvant in artificial pneumothorax, and should 
be considered in every case with cavitation. Following avulsion of 
the phrenic nerve 44 per cent of the cases showed a better collapse. A 
good phrenicectomy is better than a poor pneumothorax. It is less 
hazardous, less discomforting, unattended with complications and is a 
necessary preliminary to thoracoplasty. The good results of phrenicec- 
tomy are not dependent on the location of the pathology, but rather 
on the retractibility of the pulmonary tissue. Basal and midlobe 
lesions offer most and cavities above the clavicle least, although in the 
latter with a marked elevation of the diaphragm good results are 
obtained. 


Treatment of Bronchiectasis: Multiple Stage Lobectomy. — Coryl- 
Los (Arch. Surg., 1930, 20, 767) says that a clinical classification dis- 
tinguishing different forms of bronchiectasis is suggested, and the 
practical usefulness of these distinctions has been set forth. ^ The 
necessity for using a prolonged and progressive treatment against a 
chronic and progressive disease is shown. In advanced forms of bron- 
chiectasis only eradication of the diseased parenchyma of the lung can 
produce a cure. This, according to the case, should be done by resec- 
tion (lobectomy), cauterization, cautery pneumectomy of Graham or 
exteriorization (Whittemore) . In order to decrease the mortality inci- 
dent to these operative procedures, a technique of multiple stage 
lobectomy is outlined in which the following stages are systematically 
performed in the order named: Artificial pneumothorax, phrenic- 
ectomy, thoracoplasty and lobectomjL In support of this method, 
phj’^siologic, pathologic and clinical data have been presented. Two 
cases of advanced bronchiectasis, in which cure was achieved by the 
use of this technique, are reported. 
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Comparative Studies of a Heart Hormone Preparation and Extract 
of Voluntary Muscle.— Fahrenkamp and Schneider (Med. Klin., 1930, 
26, 48) report the results of comparative studies on man of an extract 
of heart muscle previously believed by Haberlandt to represent a cardiac 
hormone and an extract of voluntary muscle prepared so as to be free 
from albumin, histamin and epinephrin. They find that the extract of 
voluntary muscle produces identically the same effects as does that 
obtained from the heart muscle and they therefore conclude that there 
is no evidence in favor of the latter representing a true heart hormone. 
The actions manifested by these two extracts are marked slowing of 
the ventricular rate, both in fibrillating patients and in those with 
sinus rhythm when the extract is administered to patients orally under 
the influence of digitalis. Both extracts administered either orally or 
intravenously to patients with recurring seizures of angina pectoris 
control the attacks almost completely. However, if administered to 
patients under the influence of digitalis, the extracts may produce 
symptoms of angina pectoris. In patients with continued very high 
blood-pressure and sleeplessness the continued use of these extracts 
improves the patient’s subjective symptoms and usually leads to a 
return of the ability to sleep. For oral use a dose of from 15 to 60 drops 
per day usually suffices. In severe cases of angina, more immediate 
action is obtained by an intravenous dose of from 1 to 2 cc. At present 
the dosage must be regarded as experimental. Intravenous adminis- 
tration of a dose of 1 cc. produces a transitory sense of warmth in the 
head accompanied by redness of the face, both of which phenomena 
disappear within two or three minutes. Occasionally the patient com- 
plains of a pulsating, painful sensation in the upper abdomen. This 
also is harmless and passes rapidly. Patients with high blood pressure 
usually show a fall of from 10 to 30 mm. of mercury, while those without 
high blood pressure frequently show a transitory rise of about the same 
amount. 


The Action of Some of the Newer Drugs on the Circulation.— Finding 
that there is an inadequacy of trustworthy information with reference 
to the actions of a number of the newer remedies in states of circulatory 
insufficiency, Trendelenburg {Med. Klin., 1929, 25, 1573) reports 
the results of a careful analysis of several of these drugs on the basis of 
his owm pharmacologic experiments. He concludes that, for the relief 
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of true cardiac insufficiency, digitalis and strophanthus are unrivaled. 
They have the great advantage over all other drugs advocated for use 
under these circumstances of improving the work of the heart without 
exercising any significant consti-ictor effect upon the peripheral blood- 
vessels and, therefore, without increasing the peripheral load against 
which the heart must work. Both epinephrin and ephedrin stimulate 
the heart powerfully but simultaneously constrict the peripheral arteries 
so that their stimulant effects upon the heart are largely overcome by 
the increased peripheral resistance. Cardiazol, coramin and hexeton 
have exceedingly little or even no action upon the circulation which vull 
overcome cardiac failure and hence are practically useless in that 
condition. They, however, do produce a transitory stimulation of the 
depressed respiratory center and may be of slight benefit thereby in 
diminishing the lack of oxygenation of the blood and in increasing 
elimination of carbon dioxid. In the very rare condition of true 
vascular insufficiency^ epineplirin and ephedrin are far the most useful 
drugs. Digitalis and strophanthus are of no value and cardiazol, 
coramin and hexeton are too feeble in their effects upon the vasomotor 
mechanism to be trust\vorthy. ^^ffiere there is a combination of 
cardiac insufficiency witli vascular insufficiency, epineplmn and ephedrin 
again are the drugs of first choice while the other two discussed here 
are of relatively little value. They must be employed however witli 
great care in order to avoid overconstriction of the bIood^’^esseIs and 
thereby do greater harm than good. Cardiazol, coramin and hexeton 
may sometimes be.somewhat helpful in combination with either digitalis 
or epinephrin where there is a considerable degree of respiratory 
depression, but alone none of these agents is capable of overcoming 
either of the two forms of circulatory deficiency. 


Investigations on the Peroral Insulin of Stephan (Cholosulin). — 
Stephan {JDeuisch. med. Wchisclir,, 1930, 56, 88) reports further 
studies on the action of his peroral form of insulin. This preparation 
is an addition compound of insulin with the sodium salt of desoxycholic 
acid. He contends that, when properly administered, that is when 
given to the patient during fasting, this preparation permits tlie absorp- 
tion of insulin tln-ough the portal vein. Only a portion, however, of 
the insulin so administered and absorbed exerts an immediate action, 
the remainder according to his contention being fixed in the liver and 
giving rise to a prolonged and evenly-sustained insulin action. Inves- 
tigations confined to a period of a few hours, therefore, seem to show 
that this preparation is much less active in the control of diabetes than 
is the usual preparation of insulin administered subcutaneously. In 
order to test the theory that this partial fixation of insulin is due to 
absorption through the portal vein, Stephan reports investigations 
embracing the use of his preparation by subcutaneous injection botli 
in normal individuals and in diabetic persons. From these investiga- 
tions he finds a similar mild early insulin action both on blood sugar 
and on glycosm’ia and a prolonged late action due to temporary fixation. 
He concludes that the combination of insulin witli desoxycholic acid 
is responsible for this altered action. He also contends tliat the use of 
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cholosulin is never accompanied with the danger of insulin shock in 
either normal or diabetic persons and that even with very large doses 
its optimal action is not exceeded owing to fixation of a large portion 
of the dose. The preparation thus differs essentially from ordinary 
insulin, bringing about a mild initial action which is followed by a %yell- 
sustained control of blood supr. However, Stephan does not believe 
that the preparation is inferior to ordinary insulin in the control of 
diabetes, whether it be given by mouth or by subcutaneous injection. 

Umber and Rosenberg (Deutsch. med. Wchmchr., 1930, 56, 169, 213) 
subjected Stephan’s cholosulin to a very accurately controlled investi- 
gation in a small group of cases, administering it exactly as recom- 
mended by Stephan both by mouth and by subcutaneous injection. 
They find that only with exceedingly large doses, 100 to 600 units, is 
there even a mild diminution of glycosuria. In the most favorable 
instances in man, only 5 per cent of the insulin so administered by 
mouth becomes active in the burning of sugar. The antiglycosuric 
action of cholosulin is so small and so uncertain that the preparation 
cannot be considered of value in the treatment of diabetes when admin- 
istered by mouth. The authors are able to find no qualitative differ- 
ences between the aetion of cholosulin and ordinary insulin and are 
unable to discover any evidenees of its temporary storage and subse- 
quent release in the body. The action of cholosulin administered by 
mouth is so uncertain and so insignificant that the authors find no 
definite evidences of its capacity to diminish alimentary glycosuria. 
They find essentially the same deficiencies when this preparation is 
administered subcutaneously, although under these circumstances there 
is a slightly delayed reduction in the blood sugar appearing from six to 
nine hours after injection. However, in controlled experiments, a 
delayed fall in blood sugar of equal magnitude is observed after the 
injection of 1 gm. of desoxycholic acid and an equal fall occurs even in 
well-controlled cases to whom no medication is administered. From 
their investigation the authors conclude that there is no evidence that 
Stephan’s cholosulin is of any practical value in the treatment of 
diabetes. 
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Underweight Children— Increased Growth Secured Through the Use 
of Wheat Germ.— Morgan and Barry {Am. J. Dw. Child., 1930, 39, 
935) compared Rvo groups including from 31 to 47 undenveight children 
between the ages of eleven and thirteen years as to growth in weight, 
height and certain other physical measurements over three periods 
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totaling tkirty weeks. Each child in one of these groups in each period 
was required to include in the noon meal 3 ounces of rolls made udth 
50 per cent wheat germ and 50 per cent white flour. A control group 
took the usual white flour rolls. The test group took a total of 5 ounces 
of wheat germ per week. It was noted that the weight increases in 
each of the wheat germ periods were about three times as great as in 
the control periods. The difference in all cases was five or more times 
greater than the probable error of the difference. The height increases 
were significantly greater in t-vyo of the wheat germ periods than the 
t\vo of the corresponding control groups. Alveolar carbon dioxid ten- 
sion was increased in a greater percentage of the wheat germ-fed 
children than in the controls and it is thought that this change was 
due to the diminished acidosis folloudng increased food intake. The 
significance of these observations is based on the recent discovery of 
the multiple nature of ^’itamin B and of the poverty of the major foods 
such as fruits, vegetables, milk and meat in the antineuritic substances. 
The authors point out the importance of whole cereals but most par- 
ticularly of grain embryo such as those of wheat and rice as a possible 
source of this vitamin. They also point out probable relationship of 
the decreasing \dtamin B content of the modern diet to decreased 
appetite in children, nervousness, constipation and possibly other 
gastrointestinal disturbances. 


Chronic Subdural Hematoma in Infants. — Sherwood (Am. J. Dis. 
Child., 1930, 39, 980) presents 9 cases in which he describes a definite 
clinical syndrome. The pathologic changes in the disease called pachy- 
meningitis interna hemorrhagica may vary considerably due to the 
fact that in the past many conditions involving the dura have been 
described as pachymeningitis. The term chi’onic subdural hematoma 
describes the condition found in the 9 cases presented in his report. 
The etiology is obscure and it was unusual to find that in 5 of the 9 
cases the patients were cared for in institutions or by foster-mothers. 
Trauma due to injury at birth or other means is a possible factor 
although in these particular cases it was not proved. Infection is 
important only as a complication. Syphilis is also a possible cause as 
is also a bleeding diathesis but the latter could not be proved in any of 
these cases. This condition should be thought of in every case in which 
there are convulsions and enlargement of the head and should be con- 
firmed by a subdural tap. This operation should be done with a 
hypodermic needle with a small syringe in order to avoid trauma to 
cerebral veins in case no chronic subdural hematoma is present. After 
the diagnosis is established a small lumbar puncture needle can be 
used to drain the cyst under the strictest asepsis as these hematoma 
easily become infected. After the active process has subsided the 
patient should have the benefit of a neurosurgical consultation in order 
that more definite treatment can be used, if necessa^ 3 ^ _ The prognosis 
as a whole is good in the absence of intercurrent infection, but evep'- 
thing should be done to raise the patient’s general resistance in order 
to prevent such an occurrence. Many cases are followed by a sequela. 
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The Use of Gelatin as a Supplementary Food in the Infant’s Dietary. 
— ^Elterich, Botd and Neee {Arch. Pediat., 1930, 47, 286) studied 11 
cases of whom 7 were males and 4 were females. Of this group there 
were 5 colored and 6 whites of whom one was Italian and one was 
Russian. These infants were studied on 1313 experimental days of 
which 719 were gelatin days and 594 were not gelatin days. There 
was a gain per twenty-four hours (in gelatin of 0.85 ounces. There was 
gained per twenty-four hours not on gelatin 0.98 ounces. The average 
gain per twenty-four hours was 0.91 ounces. These results show that 
babies average about 1 ounce less in gain per week when on gelatin 
although the same number of calories were used. These results are 
according to expectations for when gelatin was given the formula con- 
tained a very high protein content, while when gelatin was not used 
the formula contained an average of protein and carbohydrate. It is 
a well-known fact that babies frequently gain rapidly on the excessively 
high-carbohydrate diet as is seen in babies fed on condensed milk, for 
this reason the increase In weight should not be the only standard 
used in the estimation of the healthy growth of infants. Such points 
as tissue turgor and hard, well-developed muscles are important con- 
siderations. It was noteci by the observers that many factors which 
have been discussed by others such as tracheal coughs, running nose, 
and other parental infections almost invariably influenced the gain in 
weight. In spite of the relative large amount of protein in these gelatin 
formulae no evidence of the so-called protein fever was observed. This 
absence of protein fever may have been due to the ample supply of 
liquid in the diet, a fact that was originally pointed out by Finkelstein. 
During certain periods of the observation, three times the quantity of 
protein matter was given to the infants that is given in the average 
every-day formulae. This high-protein feeding was maintained for 
stretches of more than three weeks without any apparent untoward 
results. 


Nephritis in Childhood. — Aldrich (J. Am. Med. Assn., 1930, 94, 
1637) has been accustomed not to limit the fluids in any case of neph- 
ritis regardless of the amount of edema present. He follows this method 
of treatment because he felt that patients were toxic and that with- 
holding of liquids could not be sound therapeutics in some patients. 
He suggests that edema may be a protective mechanism designed to 
dilute toxins. He feels that this method of treatment is justified by 
the observations that he has made that patients are much less toxic 
and more comfortable during the administration of sufficient fluids and 
he does not fear edema except in those cases where it involves the brain, 
lungs or larynx. On the other hand he has found that definite restric- 
tion of liquids has been responsible for accidents which have occurred 
in his experience. As a result of his feeling toward fluid he has evolved 
a technique for the treatment of convulsive anemia which has been 
used with great success in the elimination of accidents from this cause. 
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Arsenic Findings in Eczema and Allied Conditions in Infants and 
Young Children.— Van Dyck, Throne and Myers {Arch. Pcdial, 1930, 
47, 218) carried on the previous work of Throne and Myers in a study of 
the possibility of arsenic as an etiologic factor in eczemas. Urine speci- 
mens from 105 infants and young children with eczema or urticaria were 
examined for arsenic, using Myers’ modification of the Marsh test. 
In 50 cases (48 per cent) no arsenic was found; the remaining 55 cases 
showed the presence of arsenic ranging from 0.04 to 2.3 mg. per 100 gm. 
of the dried specimen. Eleven control patients vath one exception 
gave negative results. The single instance was the discovery of 0.12 mg. 
of arsenic in a young child who had previously received thallium 
acetate for tinea capitis. The controls represented such conditions as 
impetigo, scabies, acute dermatitis and pediculosis. Breast-milk speci- 
mens from mothers who were nursing babies vdth eczema contained 
arsenic in 40 out of 55 cases examined (72 per cent). The amounts 
ranged from 0.012 to 3.5 mg. per 100 gm. of solids. Fifteen normal 
controls were negative for arsenic except 2 specimens which contained 
0.06 and 0.09 rag. The sources of arsenic are widespread and are 
found in all sorts of foods, including fruit, vegetables, fish, milk and 
candy. Sodium thiosulphate in salol-coated tablets, of 2^ grains each, 
and given three times a day before meals, seemed to be almost specific 
in cases where large amounts of arsenic were found. For infants the 
tablets were crushed and the powder given vdth the milk or cereal. In 
some cases where no arsenic was found the sodium thiosulphate seemed 
to give temporary relief. The authors’ work, in their opinion, justifies 
the pre\dous conclusions of Throne and Myers, that arsenic is an 
important factor in about 30 per cent of cases diagnosed clinically as 
eczema. 


A last of Cutaneous Irritants. — Under this title Weber {Arch. 
Dermai. and Syph., 1930, 21, 761) has listed a complete outline of 
all knovTi and reported cutaneous irritants that have been productive 
of dermatitis and eczema. The irritants are classified under Hair Dyes 
and Hair Tonics, Cosmetics, Irritating Plants of the United States, 
Tropical Plants and Unclassified Irritants in Alphabetical order. The 
inclusion of a comprehensive bibliography makes this a most usable 
contribution. The American Medical Association is publishing this 
report as part of its series of pamphlets for ready reference. 
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Surgical Treatment of Cancer of the Cervix.— Due to the fact that 
radium is so extensively used in this country in the treatment of cancer 
of the cervix, it has been necessary for some years to turn to European 
clinics in order to determine the present status of the radical operation, 
Bonney {Lancet, 1930, 218, 277), who is one of the foremost English 
gynecologists, states that he has performed 382 Wertlreim operations, 
of which 284 were done over five years ago and, therefore, are of value 
in determining the end results. His analysis of this series is as follows: 

Immediate mortality 47 (16 . 6 per cent) 

Recurrence within five years 107 

Untraced 12 

Died of intercurrent disease 8 

Well at the end of five years 110 

284 

He is convinced that the mortality of the operation decreases with 
increasing experience of the operator, and as evidence presents the 
following table: 

Mortality, 

Operations. Deaths. per cent. 


1907 to 1910 110 22 20.0 

1916 to 1924 174 25 14.3 

1925tol929 98 8 8.1 


The factors which have been of value in the reduction of the mortality 
include spinal anesthesia in combination with full ether anesthesia ‘in 
order to combat shock; packing the vagina tightly with gauze soaked 
in violet green to combat infection; protection of the abdominal wound 
Avitli t\yo layers of rubber dam and the use of automatic retraction; 
separation of the bladder and rectum from the vagina by the sense of 
touch; exposure of the uterine arteries before ligation close to the 
internal iliac arferies; complete isolation of the lower 2 inches of the 
ureters; division of the cardinal ligaments by the sense of touch; exten- 
sive removal of the vagina, the lower end which remains being left 
open and the extirpation cavity in the pelvis packed so that the packing 
comes out at the vulva; and finally, the routine removal of the regional 
glands. While he has performed the operation in as short a time as 
twenty-seven minutes, he has found that his average time is about one 
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and a quarter hours. Immediately after operation he gives intravenous 
saline solution or blood transfusion in order to anticipate shock. He 
does not see any advantage in using radiation as an adjunct to operation 
either pre- or postoperatively. Of the 284 cases in this series, the 
regional glands removed were cancerous in 124 and not cancerous in 
160, so that the gland involvement rate was 43 per cent The hve-year 
survival rate for the gland-free group was 49.9 per cent as compared 
with 23.3 per cent for the gland-involved group. Of his private cases, 
on Avhich he has very careful records, his operability rate in 106 cases 
seen was 78 per cent, with relative cure in 48 per cent and absolute 
cure in 37.5 per cent. Of this group there was gland involvement in 
40 per cent of the cases operated upon. In view of such excellent 
results, naturally he is very enthusiastic about operation, believing that 
the best results in the treatment of cancer of the cervix are to be obtained 
by operation by skilled surgeons in all operable cases, while the remain- 
der should be treated with radium. We are not at all surprised at 
Bonney’s ^^ews on this subject when backed by statistics which are so 
good, but there are few clinics, let alone individual surgeons, where such 
results can be equalled or even approximated, and it is for this reason 
that the large majority of gynecologists have abandoned the radical 
operation in favor of irradiation. 


Treatment of Complicated Dermoid Cysts.— In describing some of 
the complications to which ovarian dermoid cysts are subject and the 
appropriate treatment, Counseller (Stirff. Clin. North America, 
Februaiy, 1930, p. 151) states that the diagnosis of dermoid cyst is 
rarelj^ made before operation, as they are comparatively slowly growing 
tumors. They often become fixed in the pehds by attachment to the 
rectum or vagina and then become secondarily infected. When sup- 
puration occurs perforation into the rectum, vagina or bladder usually 
takes place, and the resultant fistula is apt to remain for months or 
years unless the content of the cyst is completely evacuated. In such 
cases it is far safer to dilate the fistulous tract, evacuate the cyst as 
thoroughly as possible and scrape the inner wall with a sharp curette 
so as to eradicate the epithelial lining and all dermoid structures. _ If 
the wall of the cyst has not been punctured by the curette the cavity 
should be irrigated thorouglily with warm salt solution and packed 
solidly vdth iodoform gauze. The gauze is gradually removed and 'the 
cyst and fistulous tract will contract down to a scar. He cautions that 
it is extremely difficult and dangerous to remove a dermoid cyst which 
has perforated externally b^'^ the abdominal route on account of the high 
risk of general peritonitis, the deep situation of the tumor in the pelvis 
and the dense adhesions of the wall of the cyst to adjacent structures. 
In cases in which torsion of the pedicle of a cyst has been diagnosed, 
abdominal exploration should be immediately performed. As a rule, 
in such cases the blood supply is practically shut off and if the cyst is a 
dermoid it may perforate into the peritoneal cavity and produce fatal 
peritonitis. 
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Permanent Relief of Pain in Absolute Glaucoma and Ciliary Neur- 
algia by Anesthetization of the Gasserian Ganglion.— Two problems 
are still unsolved in the treatment of pain in ophthalmology: permanent 
relief of pain in the blind eye, which should be retained for cosmetic 
reasons, and the permanent relief of pain in the functioning eye. Resec- 
tion of the ciliary ganglion frequently leads to permanent paralysis of 
ocular muscles, to perforation of the sclera necessitating later enuclea- 
tion. Orbital injection of alcohol also may be followed by paralj’^sis 
of the ocular muscles and its success and permanence is uncertain. To 
avoid all these undesirable sequelse Alexander {Klin. MonatsbL f. 
Augenh., 1930, 84, 65) recommends alcohol injection of the Gasserian 
ganglion such as is done in trigeminal neuralgia. He reports 2 success- 
ful cases: in the first there was pain in the right eye and entire side of 
the head due to secondary glaucoma following thrombosis of the central 
retinal vein. Continuous vomiting accompanied the pain. Alcohol 
injection resulted in permanent anesthetization of the first and second 
branches and absence of corneal reflexes. Full sensibility was retained 
in the third branch. The vomiting ceased as soon as the pain ivas 
relieved. There has been permanent relief for two years. In the second 
case uncontrollable pain was present in the first branch, particularly in 
the eye which was functioning. The first injection of alcohol gave 
relief for a year; the second injection was given as soon as there was a 
slight recurrence. The permanent relief has lasted more than five years. 
There is full visual acuity and a smooth cornea; the corneal reflex is 
absent. Alexander considers that alcohol injection of the Gasserian 
ganglion is the only method which will give permanent relief without 
cosmetic deformity in uncontrolable pain in the blind and particularly 
in the functioning eye. 


Alcohol Injections in the Treatment of Blepharospasm and of Spastic 
Entropion. — Essential blepharospasm is much more difficult to treat 
than symptomatic blepharospasm in which the basic disease may be 
attacked and the spasm relieved. Alcohol injections to produce akinesia 
of the facialis without paralyzing it has been used by Safar {Ztsclir. /. 
Angenh., 1930, 71, 135) and others with success. The author injected 
about 2 to 3 cc. of 4 per cent solution of novocain followed by 2 to 
3 cc. of 80 per cent alcohol to obtain the greatest possible blocking 
of the afferent fibers of the facialis. The novocain mitigates the burn- 
ing sensation caused by the alcohol. The injection is made uniformly, 
corresponding to the temporal circumference of the orbital border out- 
side the orbital border; the depot is placed into the muscle, not sub- 
cutaneously. The action of the injection is immediate. The author 
reports 2 cases of blepharospasm in which he has used this akinesia 
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and 2 in wliicli he has used it in spastic entropion. In these 2 instances 
he used only “half akinesia — 1 to If cc. alcohol. He recommends 
the treatment because it is slight and ambulatory and warrants fur- 
ther use. 


Metastatic Bacillus Coli Panophthalmitis from Calculus Pyonephro- 
sis.— Whde metastatic panophthalmitis is not uncommon, Bacillus coli 
infection in such cases is rare and no case of proven infection from the 
kidneys has been reported. Experimental work has shown that bac- 
teria can pass from the blood stream into the vitreous of normal, unir- 
ritated eyes. Injured ej’^es are more favorable for their entrance. 
There are tlu-ee types of inflammation: An intense one, with symp- 
toms of panophthalmitis and possible rupture; iridocyclitis, with hypo- 
pyon, vitreous complications and eventual atrophy; an insidious, slightly 
inflammatory conation which gradually becomes apparent and in 
children simulated glioma. Levine {Arch. Ophthalmol., 1930, 3, 410) 
reports the case of a man, aged thirty-eight years, in whom tlxe meta- 
static infection could be traced to the kidneys. The patient came 
complaining of redness and pain in the eye. Two days previous he 
had had a left-sided renal colic; he had had similar attacks for she 
years. The right kidney had been removed seven years ago for calcu- 
lus pyonephrosis. The inflammation of the eye increased, so that tvn 
days later an incision was made to allow the escape of pus which was 
cultured and then e^'isce^ation was performed. The culture proved to 
be a pure growth of Bacillus coli. A similar pure growth was obtained 
from a catheterized specimen, 


Argyll-Robertson Pupils in Polyneuritis: Report of a Case and 
Theoretical Deductions.— In all, Nielsen and Verity {Ann. Ini. Med., 
1930, 3, 707) have listed fifteen causes of Argyll-Robertson pupil: 
Syphilitic processes; disseminated sclerosis; polioencephalitis; diabetes 
mellitus; sulphid poisoning; congenital; syringobulbia; diffuse toxl- 
infective states; finally, a case in which no cause could be found, but 
which progressed through the Argyll-Robertson to complete ophthal- 
moplegia interna, but with development of pupillary contraction when- 
ever the patient swallowed anything. The authors now present 
another case in which Argyll-Robertson pupil appeared in polyneuritis; 
it seemed to them to bear out Ingx'^ar's theory as to the pathology of 
reflex immobility. Ing\'ar considers that only such processes as mani- 
fest themselves in producing marginal destructions within the basal 
subarachnoid spaces of the brain are able to cause the Argyll-Robertson 
pupil. The patient, a man, aged sixty-tnm years, was admitted to 
the hospital with acute polyneuritis apparently of a toxic and not 
sjTihilitic nature. Argjdl-Robertson pupil was found which had^ com- 
pletely disappeared at the end of nine days. With the regression of 
the polyneuritis the optic neuritis also diminished. Evidence of central 
neuritis could not be shown above the level of the D8 segment; biiaterm 
optic neuritis and considerably increased globulin in the spinal fluid 
was found. There was, therefore, inflammation of the regions traversed 
by the afferent pupilomotor fibers. With the onset of this inflammation 
Argyll-Robertson pupil appeared and with its regression disappeared. 
The authors, therefore, consider that this case corroborates Ingvars 
explanation of the pathogenesis of reflex immobility of the pupils. 
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Osteogenesis of the Human Periotic Capsule. — ^The petrous portion 
of the temporal bone and especially the otic capsule is of interest from 
a purely embryologic and anatomic standpoint because of its unique 
structure. In the realization that a thorough knowledge of the devel- 
opment and structure of this bone may prove of importance in solving 
the mystery surrounding otosclerosis and its supposed relation to that 
dreaded disease — progressive deafness, Bast (Arch. Otolaryngol., 1929, 
10, 459) calls attention to the fact that tire texture of the bone in the 
otic capsule differs from that of the other bones and that the outstand- 
ing difference is the normal presence of so-called calcified cartilage. 
Inasmuch as the significance of this incomplete replacement of cartilage 
by bone in this particular bone and not in other bones is still unknown, 
the author, in full recognition of the importance for a better under- 
standing of this structure, sets forth a detailed account of his observa- 
tions concerning the osteogenesis of the bony otic capsule. Following 
a masterful presentation, supplemented by microphotographs. Bast 
concisely summarizes his findings. This recapitulation includes such 
pertinent anatomic data as : (1) the bone of the periotic capsule is of 
three types — perichondral, endochondral, and intrachon dral; (2) an 
exposition by the process by which the ossification of the cartilaginous 
capsule begins; (3) a description of an area loiown as fissula ante 
fenestram (Siebenmann) or Cozzolino’s zone (Perozzi), and (4) of 
another structure known as canalis membranceus ceecus (Ibsen) or as 
fossula post fenestram (Siebenmann). 


Otosclerosis in Its Histogenic Relations to Osteodystrophia Fibrosa 
(Ostitis Fibrosa). — Having established a foundation for further studies 
of bone pathology — especially osteodystrophia fibrosa and otosclerosis — 
in a previous communication,^ and inasmuch as no special critical com- 
parison of these two diseases from the standpoint of histogenesis has 
appeared considering the most recent contributions to the pathology 
of osteodystrophia fibrosa, Webek (Arch. Otolaryngol., 1930, 11, 1) 
reports a very comprehensive study in this connection. In contra- 
distinction to earlier authors, the question of otosclerosis is approached 
from studies made on osteodystrophia fibrosa, which is kept in the 
limelight. Weber regards the present contribution as supplementary 
to his recent publication having to do with the nature of osteodystrophia 
fibrosa (Beitr. z. allg. Pathol. %i. path. Anat., 1929, 82, 383). Briefly, 
Weber has concluded from his observations that both otosclerosis and 
osteodystrophia fibrosa represent a degenerative, reactive, reparative 
process. The tjq)ical focal otosclerosis is histogenetically identical 

» Vide retrospect: Am. J. Med. Sci., 1929, 178, 292. 
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Avith a local osteodystrophia fibrosa and may be regarded as a local 
hyperostotic porotic or local hyperostotic sclerotic form of osteodys- 
trophia fibrosa, an “osteodystrophia otosclerotica.” It belongs to the 
metapoietic diseases. Only the cases representing such focal involve- 
ment of the labyrinthine capsule ought to be designated as otosclerosis 
(genuine otosclerosis). In cases of generalized osteodystropliia fibrosa 
the diagnosis "otosclerosis” is possible, from the histopathologic stand- 
point, only in von Recklinghausen’s disease (ostitis fibrosa) and then 
only in case the changes are superimposed and tliemselves represent 
as hamartoplasia the pseudotumor. The localization of the genuine 
otosclerosis in the majority of these cases leads to deafness due to 
stapedial ankylosis (so-called clinical otosclerosis). It is possible, 
however, that some of these cases with typical histopathologic oto- 
sclerosis do not reveal the clinical aspect of otosclerosis, namely, anky- 
losis of the stapes. Contrariwise, it is possible that certain cases with 
no histopathologic otosclerosis may reveal the clinical aspect of oto- 
sclerosis owing to stapedial ankylosis. These cases must be regarded 
not as otosclerosis, but rather as a purely generalized osteodystrophia 
fibrosa. 


A Contribution to the Etiology of Progressive Deafness. Prelim- 
inary Report. — In a study of the acinous and insular function of the 
pancreas in 9 cases of otosclerosis and 12 cases of nerve deafness, 
Gottlieb {Laryngoscope, 1930, 40, 85) found definite loAvering of the 
digestive capacity in one or more of the pancreatic ferments in fourteen 
instances, and blood sugar levels higher than the average normal in five. 
Although the majority of cases treated wdth pancreatic extract show^ed 
improvement, the author is skeptical as to the conclush'e value of this 
therapy in progressive deafness, especially in otosclerosis. Of the 4 
patients “with nerve deafness who Avere giA’^en pancreatic e.xtract, all 
improved. The audition in 4 of the 5 persons yielding high blood-sugar 
values or glycosuria became more acute after treatment. 


Studies in Action Currents in Laryngeal Nerves. — In order to ascer- 
tain more about the neurophysiologic mechanism of phonation, 
Lindemann {Proc. Soc. Exper. Biol, and Med., 1930, 27, 479) recorded 
action currents from the inferior and superior laryngeal nerA>'es during 
Amce production in dogs, using a 3-element Westinghouse oscillograph. 
It Avas found that Avhen no voice A\'as produced the action current line 
Avas practically at rest, Avhereas during A’'oice production the action cur- 
rent line of the inferior laryngeal nerA^e showed regular oscillations 
having the same frequency as the voice line and changing Avith tlie 
pitch of the A'^oice. Additional experiments led the author to assume 
that potential changes traA^el from the central organ to the larynx, 
although he does not feel justified in considering these regular action- 
potentials as originating in the higher centers of coordination. Records 
taken from the superior larjnageal nerA'e indicated that this nerA^e is 
largely sensory. BelieAong that a proprioceptive mechanism is respon- 
sible for the regular oscillation obserAmd in the laiyngeal nerve, the 
author states that further research aaoII be necessary to study the 
suggested proprioceptiAm control of the action of the vocal cords. 
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The Abscess of Pott’s Disease.— Ghormley (Am. J. Roenf. and 
Rad. Therap., 1929, 22, 510) notes that the thoracic abscess of Pott’s 
disease as seen with the Roentgen ray is of three types the fusiform, 
the pyramidal and the globular. From a prognostic standpoint the 
globular type foretells a better course than the others. The pyramidal 
and fusiform varieties represent more extensive dissection beyond the 
original focus. Calcification of the contents of these abscesses occurs 
frequent and may appear as fiocculent or flaky areas in the shadow or 
the entire shadow becomes dense; the calcification is of favorable sig- 
nificance, but cannot be regarded as an indication of complete healing. 
It is well known that fewer vertebrae are involved by about one-half 
in the average case of lumbar Pott’s disease as compared with the 
thoracic variety. Any enlargement of the normal psoas shadow or 
along it, accompanying a spinal lesion, is presumptive evidence of 
tuberculosis of the spine with psoas abscess. Subsequently the abscess 
may absorb and leave little or no evidence of its former existence. Or 
it may calcify and enlarge or diminish, usually the latter if calcification 
is marked; ultimately calcified abscesses may reach a state where they 
no longer enlarge or decrease in size and may be regarded as dormant 
or silent. With t the escape of a lumbar abscess to the subcutaneous 
tissue and drainage either spontaneously or by surgery, Roentgen ray 
evidence usually disappears. The most serious menace to life is the 
lumbar abscess; its effect on the deformity is of minor importance. 
On tire other hand, the thoracic abscess is of less danger to life but a 
serious menace because of its effect on the deformity. 


Bronchial Obstruction; Its Relation to Atelectasis, Bronchopneu- 
monia and Lobar Pneumonia.— From the experimental and clinical 
investigations of atelectasis, postoperative pneumonitis and lobar pneu- 
monia, CoRYLLOS and Birnbaum (Am. J. Roent. and Rad. Therap., 
1929, 22, 401) conclude that tliey are all produced by the same mechan- 
ism, bronchial obstruction. Any interference with the free drainage 
of the bronchial tree will cause lesions, the nature, extent, importance 
and evolution of which will depend on the degree and duration of the 
obstruction and nature and virulence of the microbes present. The 
identity in pathogenesis of these conditions is proved by the gross and 
microscopic appearances, their bacteriology, their circulatory disturb- 
ances, their evolution and the modifications in the pulmonary gaseous 
exchanges occurring in them. Between them there are, in degree only, 
differences in local and general sjTnptoms, roentgenographic signs and 
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bronchoscopic findings. ^ The rational treatment of these conditions 
should be based on their etiology and, as in every other obstructive 
lesion, should aim to relieve the obstruction and reestablish free drainage 
in the broncliial tree. Lobar pneumonia is a pneumococcic bronchial 
obstruction with a combined atelectasis and pneumococcic cellulitis of 
the corresponding pulmonary area. Treatment should be directed not 
only against the bacteriemia, but chiefly against tlie local or pulmonary 
lesion. Carbon dioxid inhalation in 5 to 10 per cent concentration seems 
to possess a specific action against pneumococcic pulmonary infections, 
and, according to experimental and clinical data, could be used both 
as a preventive and curative agent. 


Eoentgen Therapy in Acute Inflammatory Conditions.— Eoentgen 
treatment of acute inflammatory conditions is of great help to surgery 
and also to more conservative methods, in the opinion of May (Radi- 
ology, 1930, 14, 411). It cannot replace old methods, but it is a very 
helpful adjunct to them. It not only alleviates pain, but also affects 
the entire process of inflammation. It should not be undertaken 
without proper surgical supervision. Its beneficial action is both local 
and general. The local effects are hyperemia, dilatation of the blood- 
vessels, increased circulation of the lymph and other local immunizing 
processes. In general, it tends to increase the specific and nonspecific 
forces of resistance. The optional dose of radiation lies between 130 
and 300 R units on the skin over the inflamed area, using heavy filtration 
and high voltage. 'ISvo hundred and thirty-five cases, comprising 
furuncle, osteomyelitis, paronychia, pneumonia and various other acute 
inflammations, were subjected to Roentgen treatment by the author, 
and definite benefit resulted in 81.3 per cent. 


Roentgenologic Diagnosis of Diseases of the Upper Respiratory 
Tract in Children.— Pancoast and Pendergrass (Am. J. Rocnt. and 
Rad. TJierap., 1930, 23, 241) hold that roentgenologic studies of the 
chests of infants and young children should always include the neck in 
order to detect possible obstructive lesions in the upper repiratory tract 
that may explain, wholly or in part, suspected intrathoracic conditions. 
The posterior border of the tongue, u\mla, pharyngeal cavity and its 
walls, epiglottis, aryepiglottic folds, pyriform sinuses, laryngeal vestib- 
uli, ventricular and vocal folds, and laryngeal ventricles, are easily 
seen in roentgenograms of the neck. Among the pathologic conditions 
amenable to roentgenologic diagnosis are: postdiphtheritic lar^mgeal 
stenosis, tuberculous adenitis with calcifications, retropharyngeal and 
retrotracheal abscess, encroachments on the nasopharynx, foreign bodies 
and the abnormal thjmms. The stand is taken that thymic death is 
due largely to tracheostenosis, but is usuaUy, assisted by other factors 
causing upper respiratory obstruction. It is realized that much of the 
diagnosis of enlarged thymus is based on inadequate examination. 
The only definite or reliable signs of an enlarged or potentially obstruc- 
tive thymus are narroning of the trachea at the upper thoracic outlet 
on inspiration, too great a collapse on expiration or buckling at either 
phase, as shown by the lateral vieAV, or lateral de\aation of the trachea 
in the sagittal wew. The thymus may be blamed for obstructive phe- 
nomena for which it is not responsible, and the examiner must have in 
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mind foreign bodies, retropharyngeal abscess, tracheal or laryngeal 
stenosis, recurrent laryngeal paralysis from the thymus, relaxed soft 
tissues of the pharynx and larynx in the young, asthma, whooping 
cough, meningitis and congenital cardiac conditions. 

Changes Occurring in the Elood of the Newborn Following Ultra- 
violet Therapy— In 50 newborn infants short exposure to the ultra- 
violet light increased the bleeding time and the blood platelets, accord- 
ing to Sanfobd {Arch. Phys. Therap., X-ray and Pad., 1930, 11, 101). 
There was no effect on the coagulation time. Short exposures to the 
ultraviolet light would, therefore, serve as a therapeutic measure in 
infants with delayed bleeding time, but their coagulation time would 
have to be increased by other means. Short exposure of 200 newborn 
infants to ultraviolet light increased the hemoglobin content and number 
of red cells to a slight extent in an average number of cases. In cases 
in which the hemoglobin content and number of red cells are lower than 
normal the hemoglobin and cells are increased to a greater extent, and 
tend to remain nearly normal. Exposure of 120 newborn infants to 
ultraviolet light increased the total white count to a slight extent, 
the lymphocytes being increased at the expense of the polymorphonu- 
clear leukocytes. The number of young or single-lobed nucleated cells 
of the polymorphonuclear cells were increased. The older or multi- 
lobed forms were decreased. There was a rapid return to normal. 


Radiant Energy as Applied to Skin Lesions.— In the view of High- 
man {Arch. Phys. Therap., X-ray and Rad., 1930, 11, 123), a discussion 
of radiant energy in the treatment of skin lesions resolves itself into a 
comparison of the Roentgen ray with other forms of therapy. Destruc- 
tive measures are superior to the Roentgen ray for neoplasms. Nothing 
equals the Roentgen ray, however, in treating the lymphatic infiltra- 
tions of the skin and in acne, with this reservation, that failure in so 
treating acne is encountered and that the lymphatic infiltrations sooner 
or later become unresponsive to any treatment, for they are fatal 
diseases. In part, the Grenz ray functions ambiguously in treating 
skin lesions. Radium is generally inferior to the Roentgen ray so far 
as skin lesions are concerned. The ultraviolet ray seems to have 
limited utility. Leaving out angioma serpiginosum, wliich is rare, and 
alopecia areata, in which it has some value, the ultraviolet ray does 
nothing that cannot be as well or better done in some other way. It 
does not compare with the Roentgen ray in acne or psoriasis, and has 
no value in the infections or neoplasms, save the Finsen ray, which 
stands out in the treatment of lupus vulgaris. Besides the diseases 
mentioned, epithelioma, particularly the basal-cell type, sarcoma of 
Kaposi, other sarcomata, the lymphodermas, mycosis, psoriasis, lichen 
planus and_ other scaling dermatoses are all amenable to the Roentgen 
ray. The infections more or less amenable to this ray are sarcoid and 
granuloma annulare, lupus vulgaris, rhinoscleroma, actinomycosis, per- 
haps blastomycosis, furunculosis and some forms of tinea. An unex- 
plained phenomenon is the antipruritic action of the ray in some cases 
of yulyar and anal itching. The Roentgen ray is also used to produce 
epilation m tinea of the scalp. Permanent alopecia, as for hirsuties, 
should not be attempted. 
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The Relationship of the Psychiatric Clinic to the Juvenile Court. 
— Plant {Meni, Hyg.t 1929, 13, 708) reviews the liistory of psychiatric 
advice in court work, beginning with Dr. William Healy’s efforts in 
the Chicago Juvenile Court and its gradual spread. He calls attention 
to the fact that the physician’s point of view is that of the individual, 
whereas the court’s point of view is that of the community or of society. 
For this reason he considers that the court and the psychiatrist must 
always be opposed to each other, and that this is a healthy condition. 
The aim of the court is to see that society is protected, and the aim 
of the psychiatrist is to see that the individual factors are fully pre- 
sented to the court. He cites a number of cases to demonstrate that 
many of the more or less serious social problems express a conflict 
between the needs of the individual and the needs of society and that 
manj'’ of the problems arise directly because we do have normal people 
in a normal social environment. He believes that the court and tlie 
psychiatrist will mutually increase the difficulties of the other. “To 
the judge now, and for the future, belongs the social responsibility and 
final disposition of all the data. We have little patience with any 
notion that this work should be taken out of legal hands even in tlie 
Juvenile Court. Our progress must ever rest upon the solidarity of om’ 
social institutions. Tugging and straining at this leash is always 
individual initiative, growth and idiosyncrasjL In our total social 
structure that is a necessary element. To present its fullest claims before 
the court, the psychiatric clinic exists. Our recommendations assume 
for the moment the paramount interests of the child, as if the whole 
world were to be built about his needs. It is, and will be, for the J uvenile 
Court to take these recommendations for review and replacement 
in the light of the needs of the solidarity and progress of our social 
institutions.” 


Predictability in the Administration of Criminal Justice.-— G lijeck 
and Glueck {Mcnt. Hyg., 1929, 13, 678) present a real contribution to 
criminologic research in this paper. The ideas in the article are taken 
from one chapter of the recently published book by the same authors. 
Five Hundred Criminal Careers. The authors call attention to the fact 
that the efforts to predict on the basis of statistical indices the recur- 
rence of crime in individuals which have formerly been attempted have 
been subject to a number of faults which render them unreliable. They 
find that the usual reports of recurrence of criminality are far too low. 
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In their own study they found that only 20 per cent of the graduates 
of one of the better American reformatories have abandoned their lives 
of crime. To present sufficient data for an understanding of the 
tables and the method of derivation is beyond the scope of an abstract. 
The authors present evidence to show that the offense for which the per- 
son was sent to the reformatory has no bearing on the final outcome of 
the career. They offer four prognostic tables, the first of which is 
derived from an evaluation of the six most important pre-reformatory 
factors in the life of the criminal. They derive figures which should 
at least serve as an approximation of the probability of correction of 
criminality at the time that a judge is considering sentence to a reforma- 
tory. The second table is devised for use in considering parole from a 
reformatory and is. based upon the six highest pre-reformatory factors 
and the highest reformatory factor (that is, that factor in the reforma- 
tory career which is most closely correlated with subsequent failure of 
parole). The next table is derived from the consideration of the pre- 
reformatory factors, the highest reformatory factor and the highest 
factor in parole life. It is designed for the determination of whether 
a criminal who has been on parole should be discharged or whether he 
should be continued under parole supervision. The fourth table adds 
to these former factors the five highest post-parole factors. It is easily 
seen that as new factors are added to the indices the degree of accuracy 
in predictability increases and this is exhibited by the actual facts of 
the tables. They present a sample of the application of this sort of 
prognostic procedure to actual criminal cases. The authors do not 
intend that these tables should be adopted immediately by the judiciary, 
but suggest some such prognostic method be worked out and tried out 
practically with a view to correcting its defects with the ultimate aim 
of attaining a prognostic instrument which could give a definite degree 
of probability in determining the disposition of criminal cases at any 
time that a change in the handling of that individual becomes necessary. 
In our opinion, the authors have made a distinct advance in this field. 


Suggestions as to the Detection and Treatment of Personality Diffi- 
culties in College Students.— Estabrooks (Ment. Hyg., 1929, 13, 794) 
presents a development of mental hygiene at Colgate University, where 
they do not have a psychiatrist to carry on the work. This presentation 
must be of importance at the present time as the majority of our colleges 
and universities either do not have funds for psychiatric assistance in 
this work or are unable to obtain competent men to carry it on. The 
author calls attention to this and proceeds to tell us how the problem 
is handled at Colgate. All college freshmen are required to take the 
intelligence test for a college freshman as prepared by the American 
Council on Education. They fill out a vocational-interest blank and 
are given the Colgate tests for the detection of psychoneurotic traits 
and for introversion and extroversion. They have found that troubles 
of adjustment occur in the lower tenth of the intelligence scores and in 
the higher tenth of the psychoneurotic scores. The students in the 
first poup (of low intelligence) are seen in the week after the opening 
or college. They are told frankly of their handicap, given some reas* 
surance and encouraged to do their best. The group comprising the 
upper tenth m the psychoneurotic test are seen in the first or second 
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week of the term^ usually under some fictitious reason. An attempt 
is made at tliis time to estimate the nervous stability of the student. 
From both of these groups those indi^nduals who appear to be particu- 
larly susceptible to behavior disorders are selected out for further 
study. After these are disposed of, every member of the freslunan 
class is inter\dewed for the purpose of vocational and educational 
guidance and at the same time a consideration is given to the mental 
hygiene \dewpoint. While the majority of problems are revealed by 
these methods, some are overlooked. It is the practice at Colgate 
to confer vdtli the teachers in rhetoric and debating, religion and 
ethics, because they have foimd a personality defect to show up quite 
frequently in these courses. Also use is made of faculty meetings where 
instructors are requested to report any queer students to tlie personnel 
department. Also a number of the freshman class who appear particu- 
larly stable are requested to keep an eye open for those students who are 
not making a good adjustment and to report tliem to the personnel 
department. The author recognizes the fact that a psychiatrist should 
be available for every problem case. “We should have a high grade 
psychiatrist on every problem case; only, in the first place, there are 
not enough Healys and Bronners to go around as has been pointed 
out before. Secondly, most institutions cannot afford such luxuries 
just at present. So we get on with what we have and pray for a better 
day to come.” He points out that much can be done even in the 
absence of a psychiatrist. 
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The Bacteriology of the Blood and Joints in Chronic Infectious 
Arthritis.— Cecil, Nicholls and Stainsby {Arch. hit. 1929, 43, 
671) isolated a streptococcus from the circulating blood of patients witli 
chronic infectious arthritis in 61.5 per cent of 78 cases. Of these 
streptococci, 83.3 per cent are cultmrally and biologicallj'" identical, and 
appear to be attenuated hemolytic streptococci. Tliis dominant strain 
has been called the “typical stoin.'' The remaining strains fall 
definitely into either the viridans or the indifferent group of streptococci. 
A streptococcus, culturally and biologically identical with the strain 
isolated from the blood, can sometimes be cultivated from one of tlie 
affected joints in the same patient. A streptococcus, culturally and 
biologically identical with the strain isolated from the blood and joints, 
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can sometimes be isolated from a focus of infection in the same patient. 
IVhen the “typical strain” of streptococcus is injected intravenously 
into rabbits, a majority of the rabbits develop a chronic nonsuppurative 
polyarthritis. Microscopically, the histologic changes in the rabbit’s 
joints are practically identical with those observed in the joints of 
patients with chronic infectious arthritis. Cultures from the blood and 
from the joints of rabbits infected with experimental arthritis fre- 
quently yield a streptococcus identical with the strain originally injected. 
These observations tend strongly to confirm the theory that chronic 
infectious arthritis is a streptococcal infection, caused in a large propor- 
tion of cases by a biologically specific strain of this organism. The 
presence of this specific strain of streptococcus in the blood of several 
patients with advanced arthritis deformans goes far to corroborate the 
view already widely held that arthritis deformans and clironic infectious 
arthritis are one and the same disease. The same authors studied the 
bacteriology of the blood and joints in rheumatic fever (J. Exper. Med., 
1929, 50, 617). During the spring of 1928, 29 patients with acute 
rheumatic fever were subjected to blood cultures, of whom 9, or 31 per 
cent, yielded a streptococcus. During the spring of 1929, 31 patients 
with acute rheumatic fever were studied by blood cultures, of whom 
26, or 83.9 per cent, yielded a streptococcus. The higher percentage of 
positive cultures in the 1929 series appears to have been due to improved 
cultural methods. Of the 35 strains of streptococci recovered from 
blood cultures, 33 have been classified as alpha streptococci (Streptococ- 
cus viridans) ; one as a beta streptococcus (Streptococcus hemolyticus) ; 
and one a gamma streptococcus (Streptococcus anhemolyticus). Some 
of the viridans strains produced very little green on blood media. 
Agglutination and absorption tests indicate that the strains of Strepto- 
coccus viridans recovered from the blood of patients with rheumatic 
fever show a tendency to fall into specific biologic groups. In 7 patients 
with rheumatic fever who were subjected to cultures from affected 
joints, 5, or 71.4 per cent, yielded a Streptococcus viridans. In 3 
patients in whom green streptococci were recovered from both the blood 
and joint, agglutination and absorption tests proved the identity of 
the strains isolated from the two sources. These findings corroborate 
those of previous investigators and make it difficult to escape the con- 
clusion that rheumatic fever is a streptococcal infection usually of the 
alpha or mridans type. The pathogenesis of rheumatic fever in respect 
to the joint lesions appears to be analogous to that of infectious arthritis 
and gonococcal arthritis. Bacterial allergy probably influences the 
clinical picture in all three conditions, but in each instance the joint 
manifestations^ are primarily dependent upon localization of bacteria 
in the joint, with subsequent infection. 


Current Malaria Studies, with Special Reference to the Control 
Measmes.-WiLLiAMs (Pub. Health Rep., 1929, 44, 2001) notes that 
malaria has become more severe and has increased in amount in the 
southern states in the last few years, especially in 1927 and 1928. Some 
cases of the more severe forms of infection, hematuria, algid and cere- 
bral, have occurred. Blood examinations have shown some very high 
rates, even up to 45 per cent. Most control work has been urbL 
though rural infections have always been heavier. The cost of control 
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measures in rural areas is heavier than in urban. Quinin prophylaxis 
has not proven very effective but plasmochin is more promising and it is 
suggested that the inclusion of this drug in chill tonics would be advan- 
tageous. Screening is regarded as the sheet anchor of success and it 
can be carried out for as little as S8.00 per house. Another line of 
attack is in the use of Paris green as an anopheline larvacide. 


Typhus Fever in the United States.— hlAXcy {Pvh. Health Rep., 

44, 1735) presents a review of the subject, and the following discussion 
and summary: The evidence thus far adduced indicates that there is 
endemic in the United States a disease which is clinically indistinguish- 
able from the mild typhus occurring during interepidemic periods in the 
Old World and in Mexico. The relationship of this disease to typhus is 
further borne out by serologic similarities. The Weil-FelLx reaction 
is positive. The value of this observation in establishing the relation- 
ship of the disease in this country with that of the Old World has been 
modified by the recent discovery (ICerlee and Spencer), 1929 that the 
Weil-Felix reaction is positive in Rocky Mountain spotted fever, a 
disease which, though it belongs to the typhus group, is immunologically 
distinct. Observations in e.xperimentai animals are interpreted as 
meaning that the endemic typhus of the United States has common 
origin with the “tabardillo” of Mexico. The typhus which has been oc- 
curring in our eastern seaports does not depend upon direct importation 
from across the sea. It belongs to the North American Continent. In 
addition to the peculiarities of the virus, the disease in this country 
manifests certain epidemiologic characteristics which are in contrast 
with those generally attributed to the typhus of the Old World. They 
relate principally to the mode of transmission. These considerations 
have led to a tentative rejection of the human louse as the principal 
vector and of man as the principal reservoir of the disease in this part 
of the United States and the search for some other mode of transmission. 
In t3Tphus fever it has been sho'wn by Nicolle and others that beside the 
chimpanzee and the monkey certain small rodents are susceptible to 
the virus; that is, guinea pigs, rabbits, rats (white and gray), mice 
(white), and the gerbille. In a recent publication Nicolle (1926) 
reports a second series of passages of typhus virus tlirough 12 genera- 
tions of white rats. The question arises whether in the endemic typhus 
of the southeastern United States a reservoir of the disease may not 
e.xist other than in man, a rodent reservoir with accidental transmission 
to man through the bite of some parasitic bloodsucking insect or arach- 
nid. Such a hypothesis is compatible with the epidemiologic charac- 
teristics which have been presented, namely: (1) The uneven focal 
distribution of the disease; (2) its sporadic occurrence; (3) its apparent 
lack of direct communicability from an infected person; (4) its associa- 
tion with the place of business rather than with the home, particularly 
noth those premises upon which foodsiti^s are handled or stored; (5) 
the recurrence of cases on the same premises after considerable intervals 
of time; (6) its seasonal incidence. Obxuously, the rodents upon which 
suspicion immediately falls are rats and mice, and the parasitic inter- 
mediaries which are first suspected are fleas, mites, or possibly ticks. 
In summary, there is endemic in the United States a disease which 
resembles typhus and gives a positive Weil-Felix reaction. The virus 
of this disease has been identified with that of "tabardillo” in Mexico, 
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and both have been shown to be closely related to the virus of Old 
World typhus by immunologic tests. The North American strain 
appears to be originally derived from Old World sources. The epidem- 
iology of the typhus of the United States is not compatible with man-to- 
man transmission by the louse. It suggests the existence of some other 
mechanism for the propagation of the virus. From a consideration of 
what is known of this group of diseases, the “rickettsias,” and specifically 
with regard to the susceptibility of rodents to typhus virus, it seems 
probable that a reservoir may exist apart from man. A reservoir in 
rats or mice, with accidental transmission to man through the bite of 
some bloodsucking parasite, would be consistent with the known facts. 

Septic Sore Throat. — Davis (J. Am. Med. Assn., 1929, 93, 978) 
claims that the present status of the epidemiology of septic sore throat 
is much the same as it was twenty years ago. Outbreaks are rare. 
They occur here and there and probably will continue to do so. No 
doubt, epidemics are now being observed that years ago would not have 
been recognized. Modern methods of pasteurization and the careful 
supervision of certified milk products, together with new methods of 
identifying Streptococcus epidemicus should do, and possibly have 
already done, much to prevent epidemics. Much still remains to be 
done, however, in the control of milk supplies before the disease can be 
completely eradicated. 


PATHOLOGY AND BACTERIOLOGY 


UNDER THE CHARGE OF 

OSKAR KLOTZ, M.D., C.M., 

PROFESSOR OF PATHOLOQT, UNIVERSITY OF TORONTO, TORONTO, CANADA, 

AND 

W. L. HOLMAN, M.D., 

PROFESSOR OF BACTERIOLOGY, UNIVERSITY OF TORONTO, TORONTO, CANADA. 


Variation of Response to Infection with Treponema Pallidum Between 
an Albino and a Brown Breed of Rabbit.— The evidence presented by 
Frazier and Mu (Proa. Soc. Exper. Biol, and Med., 1930, 27, 243) 
indicated that albino rabbits -were less resistant to infection with 
Treponema pallidum than were the brown breed. This was shown by 
extent and duration of the orchitis and the incidence of metastatic 
keratitis. The albino rabbits during the period of the most active 
clinical lesions were in poor general condition, being less active and 
showing changes in their hair, while the brown animals remained 
vigorous and well groomed. 


The Local ESect of the Injection of Gases into the Subcutaneous 
Tissues.— The introduction of various gases into tissues and cavities 
has been carried out for inany years in experimental studies, and in 
luman cases for therapeutic purposes. The observations which were 
recorded m respect to these studies deal with the clinical signs, while 
none of tliem have indicated the reaction occurring in the tissues in 
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consequence to the presence of the foreign gas. However, Wolbach 
noted the tissue response arising tlirough the presence of air in cases of 
interstitial emphysema associated with influenza. Recently, Wright 
(Am. J . Path., 1930, 6, 87} studied the effect of a variety of gases when 
introduced into the tissues. He found that the subcutaneous injection 
of oxygen, nitrogen and carbon dioxid led to an inflammatory reaction 
with the presence of monocytes, epithelioid cells and giant cells, as seen 
in granulomata. The reactions are nonspecific, the monocytes, he 
believes, arise locally from some type of fixed connective-tissue cell, 
while the giant cells arise from the same source. Histologic studies 
resembling tubercles have been found quite commonly, and a fibrinous 
deposit is not infrequently seen witliin the gas spaces. These spaces 
become lined by mesothelial-like cells ivithin sLx to eight days. 

Lymphogranulomatosis of Lung.— Weber (Ziegler’s Beit. f. Path. 
Anat., 1930, 84, 1) discusses 7 cases of Hodgkin’s disease which had 
involved lung. Three of these cases appeared to have their beginning 
in the lung structure, while 4 others were located vdthin the thoracic 
glands and had secondarily invaded tlie lung. Only one of these cases was 
correctly diagnosed clinically, while one was diagnosed by microscopic 
sections during life. In the remaining group a diagnosis of tuberculosis 
was usually offered, and in one ease was found at autopsy to be present 
along with the nodules of Hodgkin’s disease. The granulomatous 
masses may be small and local, or may involve the whole lobe. Occa- 
sionally multiple, small nodules are scattered through several lobes. 
The process of necrosis maj"^ be more pronounced in Hodgkin’s disease 
of tile lung than is usuallj’- noted in the lymphatic glands. Cavities 
may be formed. The structure of the granulomatous mass simulates 
that encountered in other tissues. The author found tliat radiation 
inhibits somewhat the progress of the lesion. The granulomatous mass 
may give rise to small nodular processes in the intima of vessels. These 
nodules may develop to obstruct tlie lumen. 
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It has been demonstrated by the experiments reported in the first 
two papers of this series''’^ that the normal human stomach, by 
virtue of its content of secretions, can produce by an interaction 
with beef muscle a substance effective in a fashion similar to liver 
in promoting prompt blood regeneration and clinical improvement 
in Addisonian pernicious anemia. Since this function of the con- 
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(I and II) and of the first section of tliis paper, by William B. Castle and W'ilmot C. 
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tents of the normal stomach was shown to be in contrast to the 
inability of the patient with pernicious anemia to produce such an 
effect from ingested beef muscle, a critical analysis of this process 
becomes essential to a further comprehension of the nature of the 
disease. The source of the constituent of the gastric contents active 
in the production of those effects was the liquid removed from the 
stomachs of healthy fasting subjects during the hour subsequent 
to' the subcutaneous injection of 0.5 mg. of histamin phosphate.® 
The other constituent of the effective reaction as previously de- 
scribed was lean-beef muscle divided as finely as possible with a 
special meat chopper. In preparing the materials for incubation 
200 gm. of the beef muscle were carefully mixed with from 160 to 
300 cc. of the fasting gastric contents and brought to a temperature 
of 37.6° C. while hydrochloric acid (usually from 5 to 10 cc. of a 
two-thirds concentrated solution) was added until the reaction of 
the material was just distinctly orange to Topfer’s reagent (pH 2.5 
to 3.5). The mixture was then kept in the incubator for two hours 
with occasional stirring and the addition of a few drops of acid to 
maintain a relatively constant acidity. The material was then 
removed from the incubator, passed through a wire strainer and 
strong sodium hydroxid added until a pH value of 5 was obtained. 
It was then given daily, usually within half an hour, to the fasting 
patient by means of a nasal tube introduced into the stomach, and 
no food was taken by the patient for at least an hour thereafter. 
It is therefore evident that the process freely permits an interaction 
between a factor present in the normal gastric juice, which may 
thus be termed intrinsic, and a factor contained in the beef muscle, 
which is thus an extrinsic element. 

Analysis of the Nature of the Intrinsic Factor. Since the outstand- 
ing difference between the digestive tract of the patient with per- 
nicious anemia and that of the normal individual is the inability 
of the stomach of the former to secrete hydrochloric acid* or pepsin,® 
and since the environment, at least in the in vitro phase of the 
conditions under which normal fasting human gastric contents 
secreted after histamin stimulation have been shown to create the 
effective substance, is such as to promote peptic digestion, it 
appeared possible that peptic hydrolysis was the intimate nature 
of the process leading to the production of the effective agent. 
However, after the partial neutralization with the sodium hydroxid, 
and after introduction into the gastrointestinal tract of the patient, 
a potentially significant in vivo phase began, in which opportunity 
might have been afforded for the saliva or bile occasionally con- 
taminating the gastric juice of the normal individual to interact 
effectively with the beef muscle or for a different action of the 
gastric juice upon the beef muscle to take place. The negative 
experiments with fasting gastric contents alone, obtained after 
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liistamin injection" (Cases 11, 19 and 24), indicate no possibility 
of direct hematopoietic action by any of the constituents of the 
normal gastric contents, but only of their indirect action upon the 
beef muscle. It appeared desirable, therefore, to eliminate certain 
of these possibilities at once by an attempt to reproduce with the 
use of purer sources of peptic activity the effects seen with fasting 
normal gastric contents. 

A series of experiments will now be described as performed upon 
cases of classical Addisonian pernicious anemia. The ward diets 
utilized contained no red meat, liver or kidneys. The blood studies 
were carried out as already described,^ and the criteria of activity 
in promoting blood formation were those clearly defined by Minot 
and his associates®-^ and previously shown to be applicable to those 
experiments.^ A positive effect was considered to be indicated by 
a significant response of reticulocytes within ten days after the 
beginning of the uniform daily administration of the material to 
be tested. This was always associated with clinical improvement 
and eventually in most instances by an increase of over 1,000,000 
red blood cells per cubic millimeter. Conversely, a negative effect 
was considered to be indicated by the absence of a significant 
increase of reticulocytes within a period of ten days. In the tables 
the data are given for alternate days only during the administration 
of the test preparations. ^ 

(a) The Effect of the Incubation of Beef Muscle with Pepsin in 
the Presence of Hydrochloric Add. Pepsin (U.S.P.) is available 
in the form of dry, yellowish granules. It is prepared by the auto- 
lysis of the mucous membrane of the pig/fe stomach in the presence 
of hydrochloric acid,® and is actively proteolytic in acid solution. 
A solution of this substance in dilute hydrochloric acid was there- 
fore used, instead of normal human fasting gastric contents recovered 
after histamin stimulation, during the incubation of the beef 
muscle in observations on 3 patients. Two hundred grams of beef 
muscle were mixed in a beaker with from 100 to 200 cc. of warm 
tap water in which had been dissolved from 2 to 5 gm. of the pepsin. 
While the temperature of the mixture was being brought to that of 
the incubator, strong hydrochloric acid was added until the reaction 
of the mixture was slightly orange to Topfer’s reagent (pH 2.5 to 
3.5) . The material was then incubated for from tivo to twenty-four 
hours in different experiments, the resulting liquid passed through 
a wire strainer, neutralized to pH 5 and administered to the fasting 
patients exactly as was done in the experiments with the gastric 
juice as a source of peptic activity. Table I shows the results of 
this therapy in the control periods of the 3 cases so treated (Cases 9, 
10 and 21). It will be noted that in none of these patients was 
there the slightest evidence of an effect on either reticulocytes or 
the total number of red blood cells, although in the subsequent test 
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])eriods of Cases 9 and 10, excellent remissions -weva induced witli 
the gastric contents of normal individuals recovered after they had 
ingested beef muscled In Case No. 21, liver extract given later 
yielded a satisfactory remission. 

In the observations on a fourth case (Case 20) (See Table I) there 
was conducted for another purpose an even more convincing exper- 
iment, since in this case the environment for the activity of the 
pepsin was actually normal human gastric juice inactivated in 
terms of these experiments bj^ previous heating to from 70° to 80° C. 
for a half hour. The endowment of this inactivated gastric juice 
during the control period with proteoljdic ability provided by the 
pepsin was found to be an unsuccessful substitute for the original 
essential activity of the unheated gastric juice clearlj'- demonstrable 
in the subsequent test period. The experiments carried out on 2 
other subjects (Cases 23 and 34), designed primarilj'’ for other pur- 
poses demonstrate incidentallj'- in the control periods the negative 
action of pepsin and hydrochloric acid, and also in the subsequent 
test periods its inability to produce an inhibitory effect on the usual 
action of normal human fasting gastric contents obtained after 
histamin stimulation. It must be concluded, therefore, from the 
behavior of these 6 cases, that peptic hydrolysis by means of pig 
pepsin is incapable of duplicating the results seen with human gastric 
juice. This at that time somewhat surprising negative result has 
already been briefly reported**-*® and has since been confirmed by 
Wilkinson.** 

(5) The Effect of the Incubation of Beef Muscle with Normal Human 
Gastric Juice Rendered Proteolyiically Inactive by Heat. Since an 
unexpected obstacle to the direct proof of the assumed importance 
of peptic hydrolysis had been encountered in the failure of the 
experiments with pig pepsin, it became necessary to attempt to 
adduce indirect evidence for the possible significance of peptic 
hydrolysis or a related enzyme process taking place with human 
gastric juice. If it could be shown that when the enzymes of the 
gastric juice were rendered inactive the effect was not obtained 
evidence at least consistent with the idea of an enzyme action 
would be obtained. Accordingly, the usual technique of in vitro 
incubation of 200 gm. of beef muscle with 150 cc. of human gastric 
juice was employed, with the exception that the gastric juice was 
first heated on a Avater bath for a half hour at a temperature between 
70° and 80° C., and then rapidly cooled to 37.5° C. before incuba- 
tion with the beef muscle. This, as was shown with Mett’s tubes, 
effectively destroyed all peptic activity. However, in order to be 
certain that the physical aspects of tlie digestion were carried out, 
2 gm. of pepsin were added to the mixture immediately before 
its incubation. It was, of course, already known from tlwee of the 
experiments just reported that this substance, though proteolytic- 
ally active, was incapable of producing the effective principle from 
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beef DHiscle. After neutralization to pH 5, the incubated material 
was given to Case 20 for a period of ten days with the entirely 
negative result, shown in the control period (Table I). The pro- 
cedure was now changed during the test period of this patient only 
by using unheated gastric juice. The pepsin was added in order 
to be certain that it could not have acted in some way as an inhib- 
itant to the production of the active principle in the procedure of 
the control period. An excellent remission was promptly obtained, 
with a maximum production of reticulocytes of 19.6 per cent on 
the eighth day at an initial level of 2.28* million red blood cells 
per cubic millimeter, and a gain of over a million red blood cells 
per cubic millimeter during the eighteen days of this treatment. 
It is then clear that the heating of the gastric juice was the cause 
of the failure of any effect to appear in the control period of this case. 

Since the peptic activity of the gastric contents was destroyed 
by heating, the experiment is entirely consistent with the idea of 
the indispensability of the peptic hydrolysis of protein for the pro- 
duction of the effective substance. Despite the negative effects 
with pig pepsin it still seemed possible that the negative effect was 
due to the destruction of the human pepsin, the chief proteolytic 
enzyme of the human gastric juice, particularly as the chief con- 
stituent of the beef muscle used in these experiments was protein. 
If, however, the action of the human pepsin were assumed to be the 
basis of the positive effects seen with the fasting gastric contents, 
the negative effects in the experiments with the pepsin of the pig 
would have to be explained by a difference in the sources of pepsin. 
On the other hand, the difference between the action of pig pepsin 
and of human gastric juice might indicate that the effective intrinsic 
factor of the latter was not secreted by the human gastric mucosa, 
and hence was not found in the preparation made from the homo- 
logous organ of the pig. It appeared logical, therefore, next to 
attempt to narrow down the possible sources of the effective sub- 
stance acting as the intrinsic factor in the positive reactions with 
human gastric contents. The unavoidable presence of saliva and 
tlie occasionally regurgitated duodenal contents in the gastric juice 
as used made it impossible to be certain that the intrinsic effective 
substance was secreted by the normal gastric mucosa. The proba- 
bility that tliis was so, particularly in view of the well-known clin- 
ical pathology of the stomacli in pernieious anemia, appeared to be 
great; but absolute proof was lacking by this use of gastric juice 
representing secretions other than those of the stomach wall itself. 

(c) T/ie Effect of the Incubation of Beef Mnscle with Normal Human 
Saliva. Accordingly, it was decided first to test the possible role 
of the normal salivary action in these experiments. Tn order to 
give an optimum chance for effect of the saliva to display itself, 


* For convenience in referring to the tables the red blood cell 
'day of the test period is taken as the initial figure. 


count of the second 
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200 gm. of beef muscle were carefully cliewed by one or more 
healthy normal subjects and expectorated into a beaker which was 
then placed in the incubator for one hour. No change in the phys- 
ical appearance of the beef muscle occurred during this time. To 
this material was now added from 150 to 200 cc. of warm tap water, 
3 gm. of pepsin and enough strong hydrochloric acid to give a pH 
of from 2.5 to 3.5. After thorough mixing, the material was incu- 
bated for tvm hours and given daily to Case 23, immediately after 
neutralization to pH 5. As it was already known from the experi- 
ment with heated gastric juice (Case 20) that the pepsin could 
neither cause nor inhibit an effect if produced by another constitu- 
ent, this conduct of the control period of the exjDeriment would 
certainly give the saliva both before and after encountering the 
acid-pepsin mixture, an opportunity to act presumably even better 
than that afforded to the swallowed saliva ordinarily present in the 
gastric contents. In Table I data are presented which show the 
entirely negative effect of this procedure during the control period 
of Case 23. A prompt effect appeared during the test period when 
the only change in the procedure consisted of the substitution of 
fasting human gastric contents for the water used in the control 
period. The resulting remission was characterized by a maximum 
production of reticulocytes on the eighth day of 12.8 per cent, and 
an increase of the red blood cell count from 1.90 to 3.05 millions 
per cubic millimeter within twenty days. The pepsin was again 
shown to have no effect in inhibiting the production of the effective 
substance, and the salivary activity, even under optimum con- 
ditions, was demonstrated to have played no part in the process. 

(d) The Effect of the Incubation of Beef Muscle with Normal Human 
Duodenal Contents. It now remained to determine whether the 
small amounts of duodenal secretions occasionally obtained with 
the fasting gastric contents had been operative in the production 
of the effective substance. This seemed a remote possibility because 
of the fact that bile was by no means regularly present in the gastric 
contents and had been rarely encountered in the contents of the 
normal stomachs recovered after the ingestion of the beef muscle. 
Furthermore, the enzymes of the duodenum of patients with per- 
nicious anemia are ordinarily found to be normally active.^® Since 
at the acid reactions utilized in the in vitro incubations with gastric 
juice the enzymes of the duodenum could hardly have been active’^’''', 
the phase of the process in which such activity might have been 
manifest was presumably that following the administration of the 
material to the patient subsequent to neutralization to pH 5. It 
therefore seemed proper to test the effect of the duodenal contents 
near the neutral point and a reaction of pH 7 was chosen for the 
in vitro incubation and subsequent administration to tlie patient. 
This conduct of the experiment was also apparently necessitated by 
another difficulty inherent in tlie usual methods available for col- 
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lecting human duodenal contents, for by means of a simple duod- 
enal intubation it obviously would be impossible to collect duodenal 
contents completely free from gastric juice. If, then, the incubation 
were carried out at an acid reaction, it would be impossible to 
exclude the possibility of the participation of the pepsin of the 
gastric juice recovered with the duodenal contents. On the other 
hand, because none of the patients so far had received material at 
any other acidity than at pH 5, in the event of a negative result it 
would be necessary to prove subsequently the effectiveness of the 
products of the incubation of the beef muscle with gastric juice 
when administered to the patient at the neutral point. 

The subjects furnishing the duodenal contents were healthy med- 
ical students in the fasting condition. The duodenal contents col- 
lected each day from one subject were used that day for one patient 
in the observations to be described. A duodenal tube was swallowed 
and the tip allowed to enter the second portion of the duodenum 
where its position was checked by fluoroscopic examination. The 
subject was then given about 30 cc. of olive oil by mouth to promote 
secretion, and the characteristic golden-brown contents of the 
duodenum collected over a period of about an hour. The material 
had usually a reaction of about pH 7 or if slightly acid was brought 
to that point with a little sodium hydroxid and at once placed in 
the icebox. In this fashion, about 150 cc. of duodenal contents 
containing a little olive oil were obtained daily. The customary 
200 gm. of beef muscle were brought to pH 7 with strong sodium 
hydroxid and then thoroughly mixed with the duodenal contents 
at the same pH, while the temperature of the mixture was being 
brought to 37.5° C. After an incubation period of two hours the 
material was again brought to pH 7 with a few drops of strong 
sodium hydroxid, passed through a wire strainer and administered 
each day to the fasting patient for a period of ten days. 

An inspection of the data for Case 28 presented in Table I sug- 
gests that an effective interaction took place between the duodenal 
contents and the beef muscle during the control period, since at the 
relatively high initial red blood cell level of 2.5 million per cubic 
millimeter, a maximum production of 5.1 per cent of reticulocytes 
appeared on the eighth day. In order to determine whether or not 
this was a maximum effect for this procedure, in the immediately 
following ten-day test period 200 gm. of beef muscle were incubated 
in the ordinary manner with 150 cc. of normal gastric juice at 
pH 2.5 to 3.6 and given daily to the patient after neutralization to 
pH 5. It will be seen that tiiere was no secondary rise of reticulo- 
cytes, a fact which may be taken to indicate that this procedure was 
incapableof producingdetectably moreof the effective substance than 
was the interaction of the duodenal contents and the beef muscle 
at pH /. This positive result witli duodenal contents appeared so 
contrary to expectation that the experiment was carried out on 
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Case 32 in essentially the same way, except tliat in the test period 
the beef muscle was first liquefied by incubation with pepsin at 
pH 2.5 to 3.5 for two hours and then after neutralization to pH 7 
u^as incubated for two hours witli gastric juice obtained with great 
care free from duodenal contents. The material Avas also admin- 
istered to the patient at pH 7. As Avitli Case 28, the interaction 
of the duodenal contents and beef muscle at pH 7 gaA'^e eAudence of 
the formation of an efi’ectiA’’e substance resulting on administration 
to this patient at an initial red blood cell count of 1.66 million per 
c.mm. in a maximum production of 12.4 per cent of reticulocytes 
on the tenth day of the treatment. In the subsequent test period, 
incubation of tlie beef muscle AAUth 5 gm. of pepsin at pH 2,5 to 3.5, 
folloAA^ed by incubation Avith fasting gastric juice at pH 7 caused no 
second rise of reticulocytes and thus gaA’-e no indication of a greater 
production of the eft’ectiA^e principle. TJiere AA'as no doubt, there- 
fore, that these normal duodenal contents, containing some gastric 
juice, eA^en though incubated and administered at a neutral reaction, 
could produce the effectiA^e principle in amounts not detectabb'- 
less tlian those produced AAntli gastric juice. 

The obvious exjjlanation of this phenomenon, that the reaction 
Avas due to the action on the beef muscle of some factor or factors 
in the duodenal contents other than gastric juice, seemed unsatis- 
factory because of the knoAvh pathologic physiology of .the gastro- 
intestinal tract in pernicious anemia. It has been shoAvn that in 
contrast to the defectiA'^e enzyme actiAuty of the stomacli of tliese 
patients,® the enzymes of the duodenal contents are ordinarily found 
to be normally active.^^ Fm-thermore, the basis of all the effects 
previously seen AAuth tlie normal human gastric contents could 
hardly have been the presence of A’^ariable small amounts of regurgi- 
tated duodenal contents; and if so, it Avas difficult to see why tlie 
apparently normal duodenal contents of the pernicious anemia 
patient could not effectively produce from the feeding of beef muscle 
alone a sufficiency of the effective principle. That this was not 
possible was clearly demonstrated^ in tlie obserA^ations during the 
control Cases 1, 4 and 10. In these early experiments it AA’-as shown 
that between 200 and 300 gm. of finely-diAuded beef muscle fed 
daily to patients with pernicious anemia were totally ineffective in 
terms of these reactions. However, a second possibility. Avas that 
since tlie normal duodenal contents contained much bile just 
derived from the liver of a normal indiAudual, a portion of tlie liA^er 
extract content of that organ might liaA’e been excreted witli the 
bile and so be the basis of the effects seen in these particular experi- 
ments. This, lioAveA'^er, seemed in all probability excluded by the 
negattye effect of the daily administration for ten da3^s of the mate- 
rial resulting from tlie incubation of 150 cc. of normal duodenal 
contents with an indifferent protein preparation in tlie control period 
of Case 29, shortty to be described. (See Table II.) 
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Table II.— Results of Admil'istering to 5 Cases of Pernicious Anemia Beef 
Muscle Protein Aiter Incubation with Norjial Human Gastric Juice. 

Control Periods. 


Daily adminislralion of xarious substances as indicated below. 


. 1 

' i 

1 1 Gluten flour 

! 1 100 gm. 

! No control. No control. ] incubated 

' i with 

, 1 i gastric juice. 

Days of I i 

treatment. , 1 

Protein from 
beef muscle 
_ 200 gm. 
incubated 
B-ith 

duodenal 

contents. 

No control. 

i Cabe 25. Case 2G. | Case 27. 

1 

Case 29. 

Case 35. 

R.B.C. Reties. R.B.C. RetiesJ R.B.C. Reties, 
(mils.). (%). (mils.). (%). Kmils.). (%). 

R.B.C. Reties, 
(mils.). {%). 

R.B.C. Reties, 
(mils.). (%). 

0 1..33 1.8 

2 1.46 1.6 

4 1.13 1.4 

6 1.21 1.3 

8 1.16 1.2 

10 1.28 1.8 

1.37 0.6 
1.26 0.6 
1.14 1.4 
1.20 2.3 
1.29 2.1 




Test Periods. 

Daily administration of substances as indicated below. 


Protein free of fat and carbolij'drafe precipitated at pa 6 from 200 gm. 
beef muscle incubated ■nith gastric juice. 


2 . . . 

1.31 

2.6 

1.81 

1.2 

1.01 

1.6 

1.32 1.0 

1.51 

1.0 

4 . . . 

1.21 

2.0 

2.10 

3.0 

0.97 

3.2 

1.20 1.0 

1.24 

1.0 

6 . . . 

1.21 

3.6 

2.14 

3.6 

0.95 

4.3 

1.27 3.0 

1.17 

2.6 

8 . . . 

1.45 

15.1 

1.80 

7.4 

0.74 

6.2 

1.41 2.0 

1.29 

9.9 

10 . . . 

1.84 

23.3 

1.90 

9.6 

0.91 

11.4 

1.30 2.2 

1.60 

5.8 

12 . . . 

1.78 

12.0 

2.24 

7.4 

«... 

10.8 

.... .... 

1.38 

5.1 

14 . . . 

2.28 

10.4 

2.18 

3.4 






16 . . . 

2.59 

4.8 

2.41 

4.8 






IS . . . 

2.60 

2.8 

2.60 

2.0 



Subsequent 



20 . . . 



2.38 

2.2 

Patient had 

good 

Patient had 

22 . . . 



2.61 

1.4 

infection 

response to 

cystitis 

24 . . . 



2.76 

3.2 


1 liver extract 



26 . . . 



2.86 

2,6 







The third possibility was that the effects seen were in reality due 
to gastric juice necessarily present in the duodenal contents as 
collected by the simple technique described. This had been regarded 
as excluded by the fact that since the materials were incubated at 
a more alkaline reaction than is compatible with the proteolytic 
action of pepsin, the influence of this or other enz3'mes capable of 
acting onlj’- in an acid medium could be avoided. If, however, the 
essential reaction was not due to such enzymes, and thus could 
take place in a neutral environment, a technique for. collecting 
duodenal contents, which obviously permitted gastric secretion to 
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enter the duodenum, would be worthless in examining the effective- 
ness of duodenal contents alone. Indeed, considerable gastric juice 
was readily demonstrated in these duodenal contents, for by means 
of Mett’s tubes it was found that these secretions when rendered 
acid had a pronounced proteolytic action. Moreover from the evi- 
dence of the control periods of Cases 15 and 16 heretofore described^ 
it could possibly be inferred tliat some effective interaction between 
gastric juice and beef muscle could take place at an acidity at least 
no greater than pH 5. It was at this reaction that these substances 
were administered separately to these two patients, but with the 
production of remissions, nevertheless, which were considered as 
probably due to the impossibility of completely preventing contact 
between the gastric juice and beef muscle within the patient. In 
order then to test the possibility that gastric secretions included in 
these duodenal contents might be the basis of the observed effects, 
it was decided first to test the influence of gastric contents collected 
entirely free from duodenal contents and then incubated with beef 
muscle at pH 7, and, second, if this gave a positive result to collect 
by a special technique duodenal contents free if possible from 
gastric juice. 

(e) The Effect of the Incubation of Beef Muscle with Normal Human 
Gastric Juice Containing no Duodenal Contents {in Neutral Solution). 
The first of these experimental maneuvers was carried out on Case 33 
with the results shown in Table I. Gastric juice was collected from 
normal subjects in the usual manner except that before the injec- 
tion of histamin the fasting contents were discarded and the stomach 
washed with water to remove all traces of bile. After the subcu- 
taneous injection of 0.5 mg. of histamin the juice secreted was 
removed with a syringe at frequent intervals and only colorless 
gastric juice saved. In this way the presence of regurgitated duod- 
enal contents was obviated. Two hundred grams of beef muscle 
were incubated for two hours in the presence of 5 gm. of pepsin 
and 80 cc. of water at a pH of from 2.5 to 3.5 maintained by appro- 
priate additions of strong hydrochloric acid. The resulting liquid 
was then neutralized to pH 7 with strong sodium hj^-droxid and to 
it were added from 150 to 200 cc. of the gastric juice collected as 
described above, which had itself been neutralized with sodium 
hydroxid. The mixture was next incubated for two horns and then 
given_ daily at pH 7 to the fasting patient. Since the patient had 
achylia gastrica it was, of course, impossible for the material at 
any time to become significantly acid, and any effects seen must 
have been due to the action of the gastric juice on the beef muscle 
mther within the incubator or the patient’s gastrointestinal tract, 
rhis procedure resulted in a prompt hematopoietic effect sio^nalized 
by a maximum production of 17.1 per cent of reticulocytes on the 
mghth day of the therapy and an increase of total red blood cells 
from an mitral level of 1.43 to 2.93 million per c.mm. within 
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eighteen days. This experiment clearly indicated the ability of the 
essential interaction between beef muscle and gastric juice to take 
place in a neutral environment and plainly demonstrated the inade- 
quacy of the previous experiments with the normal duodenal con- 
tents to decide the point of whether the secretions of the duodenum 
itself were effective or not in terms of these reactions. The fact 
that the effective gastric juice here used contained no bile was 
excellent evidence that the effects previously seen in the numerous 
experiments with gastric juice were certainly not due to the occa- 
sional presence of duodenal contents in small amounts. Although 
it now appeared tliat the positive effects observed with the duod- 
enal contents were in all probability due to the presence of an 
admixture of normal gastric juice, it remained to confirm this and 
to determine whether normal duodenal contents were not also cap- 
able of producing such an effect. 

•(/) The Effect of the Incubatioyi of Beef Mvscle With Normal 
Hirnian Dmdenal Contents Containing no Gastric Juice {in Neutral 
Solution). Accordingly, an apparatus for collecting duodenal con- 
tents relativel}^ free from gastrie juice was constructed and is 
described because of its possible use to other investigators. (See 
illustration.) 



Apparatus for collecting separately simultaneous samples of gastric and duodenal 
contents. A, Rehfuss tube to be placed Vith tip in duodenum for collection of 
duodenal contents; B, rubber balloon to bo distended wth 12 per cent sodium iodid 
solution and placed just proximal to the pylorus; C, Rehfuss tube communicating 
with interior of balloon; D, large tube containing tubes A and C and remaining in the 
stomach’ for collection of gastric juice; E, glass cannula for separating lumina of 
tubes A, C and D. ■ 

A rubber tube, D, of moderate stiffness 72 cm; long, S mm. in e.\ternal 
and 6 mm. in internal diameter, was passed over two_ Rehfuss tubes, size 
No. 12 French. One tube. A, ending in the usual olive tip, was allowed 
to protrude 18 cm. bej'^ond the lower end of the large tube D, after passing 
independently through a small pear-shaped rubber balloon JB, some 5 cm. 
in length, which when just inflated had a diameter of 3 cm. and could safely 



ACHYLIA GASTRICA AND PERNICIOUS ANEMIA 317 

be distended to twice that size. The pear-shaped balloon was attached by 
its stem end, as it were, close to the end of the large tube, to the second small 
Rehfuss tube C, which thus opened into the interior of the balloon traversed 
by the first Rehfuss tube A. The points of penetration .of the ballo 9 n by 
by the first Rehfuss tube, carrjdng on its end the oKve, and the point of 
attachment of the second Rehfuss tube to the balloon were made secure 
against leakage by the insertion mthin each tube of an appropriate length 
of small, carefully fire-polished capillary glass tube 1 cm. in length upon 
which waxed thread could be appropriately wound to secure the tightness 
of the joints. The lower end of the large tube, D, was perforated for a dis- 
tance of a few centimeters by a series of holes in order to give it greater 
flexibihty and to provide a means of entrance for liquids, which could thence 
pass throughout the large tube D in the space not occupied by the two con- 
tained small Relifuss tubes A and C. To the upper end of the large tube 
was fixed a glass cannula, E, ha\dng three branches through two of which 
penetrated respectively the small Relifuss tubes, A and C, made water- 
tight thereto by short rubber tube collars. To the third branch was fitted 
a short length of flexible rubber tube. 

It can be seen from the diagram of this apparatus (see illus.) that three 
independent tubes could in this way be passed into the stomach of an accom- 
modating subject. The first Rehfuss tube, equipped with the olive, could 
be observed to pass into the duodenum under the fluoroscope. The deflated 
balloon could now be allowed to progress to the antrum, of the stomach 
adjacent to the pylorus, and there be dilated to a desirable degree with a 
12 per cent aqueous solution of sodium iodid. The large tube, D, resting 
in the stomach could be used to remove gastric secretions and thus help 
the balloon to eliminate them from the duodenum, from which simultane- 
ously the duodenal secretion was being collected following the introduction 
of 10 cc. of cream tlirough tube A. With a little practice on the part of the 
subjects and the investigator it was found possible to collect about 75 cc. 
of duodenal juice in an hour, while often over 150 cc. of gastric juice were 
simultaneously removed. It thus became evident that without these 
special precautions a considerable quantity of gastric juice would have 
entered the duodenum. It was therefore not surprising to find that, in 
contrast to the duodenal contents previously used, the duodenal juice 
collected in this particular fashion, showed almost no peptic activit}'’ on 
being made acid. The total daily secretion of this specially collected 
duodenal juice by one subject, amounting to about 75 cc., was used each 
day in the experiment now to be described. 

Two hundred grams of beef muscle were incubated for 2 hours 
with 50 cc. of ivater, 5 gm. of pepsin and sufficient strong hydro- 
chloric acid to give a pH of from 2.5 to 3.5. The resulting liquid 
Avas then neutralized to pH 7 with sodium hydroxid and to this 
Avas added 75 cc. of the “special” duodenal juice presumably free of 
gastric contents, AAffiich had also previously been brought to pH 7 by 
the addition of a small amount of sodium hydroxid. .Aiter thorough 
mixing, this material Asms incubated for two hours and then given 
each day for ten days in the usual manner to the fasting patient. 
The result of this procedure carried out during.tlie control period of 
Case 34 is shown in Table I. During this period, no evidence of 
clinical improvement resulted, there was some diarrhea, wdiich wms 
controlled by paregoric, and on tlie eighth day there was a trifling 
increase of reticulocjTes to 4.8 per cent. In the succeeding test 
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period the procedure was identical except that 75 ec. of gastric 
juice collected in the usual naanner were used instead of the ''special” 
duodenal juice. That is to say, after incubation of the beef muscle 
with pepsin and hydrochloric acid, the mkture was neutralized to 
pH 7, incubated with gastric juice also at pH 7 and given at that 
pH to the patient. Prompt clinical improvement took place, and 
on the eighth day of this therapy the reticulocytes had risen to 
28.4 per cent and the total red blood cells increased during a six- 
teen-day period from 1.21 to 2.33 million per c.mm. This result 
clearly indicates that in all probability the normal duodenal secre- 
tions free of gastric juice are incapable of producing an effect upon 
blood formation in pernicious anemia by themselves (see also 
Case 29, Table II) or by an action upon beef muscle; and that the 
effects seen in the previous observations with normal duodenal 
contents (Cases 28 and 32) were undoubtedly due to the presence 
of gastric juice. The trifling rise of reticulocytes produced by the 
"special” duodenal contents in the control period of this experiment 
is scarcely to be taken as evidence of a hematopoietic effect, but if 
so, is likewise due in all probability to traces of gastric juice entering 
the duodenum in spite of aU precautions. The test period of this 
experiment, furthermore, amply confirms the observation made in 
Case 33 that the effective agent in the gastric juice can interact with 
the beef muscle at a neutral reaction. n 

The experiments so far reported make it virtually certain by the 
exclusion of other possible components that the intrinsic factor 
involved in the production of the hematopoietic substances con- 
cerned in these experiments is secreted by the normal human 
gastric mucosa, and so is present as a constituent of the fasting 
gastric juice secreted after histamin injection. Furthermore, ’the 
fact that the effective interaction of the gasti-ic juice and beef 
muscle may take place in neutral solution excludes at once the 
possible role of pepsin in this process. In considering other enzymes 
known to be secreted by the gastric mucosa, particularly those con- 
cerned with action on protein, the properties of rennin were reviewed, 
this enzyme being, after pepsin, perhaps the most clearly defined. 
Rennin is active in neutral or very weakly acid solution,^^ and has 
properties of thermolability which may serve to distinguish it from 
pepsin.^® Schmidt-Nielsen,^® in experiments upon the then disputed 
question of the identity of rennin and pepsin, found that the neutral 
milk coagulating power of extracts of calf stomach could be greatly 
reduced by a temperature of 40 to 42° C. maintained for from 
one to three days in the presence of hydrochloric acid. It then 
appeared that such a destructive effect might have been involved in 
our earlier experiments with pig gastric mucosa and with pepsin. 
In 1928 we briefly mentioned certain negative experiments on the 
digestion of beef muscle with pig stomach mucous membrane, using 
the latter as a potential source of peptic activity after it had been 
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autolyzed with hydrochloric acid in the incubator.® We had also, 
fed certain pernicious anemia patients 200 or more grams daily of 
this autolyzed pig gastric mucosa. Those experiments were either 
entirely negative, like those with pig pepsin®-^® now reported in 
full, or showed a doubtful effect on blood formation. Recently the 
work of Sturgis and Isaacs^® and of Sharp^^ now confirmed by 
Conner^® and by Wilkinson,^ has demonstrated the effectiveness of 
the feeding of desiccated preparations of pig stomach in pernicious 
anemia. An obvious difference between our experiments and those 
of Sturgis and Isaacs or of Conner is the successful therapeutic use 
by these investigators of fresh or merely dried stomach tissue. In 
our experiments with the pig gastric mucosa the tissue was always 
incubated at 37.5° C. for at least forty-eight hours in the presence 
of hydrochloric acid. In the preparation of commercial pepsin, a 
process which lasts several days, a temperature of 44.5° C. is per- 
mitted in the presence of acid.® Judging from the work of Schmidt- 
Nielsen^® such conditions could reasonably be expected to change 
certain properties at least of the enzymes of the fresh gastric mucosa 
capable of acting at the neutral point. For these reasons it was 
decided to repeat our original experiments with autolyzed pig gastric 
mucosa incubated with beef muscle using, instead, as a potential 
source of enzymes, as nearly fresh pig gastric mucosa as possible. 

{g) The Effect of the Incubation of Beef Muscle With Pig Gastric 
Mucosa. Fresh pigs’ stomachs were obtained at the slaughter house, 
opened and washed with cold water. The mucosa was then sepa- 
rated from the muscular layer and placed in the icebox. Each day 
a suitable amount of this tissue was run through a fine meat chopper 
and 100 gm. of the prepared material mixed with 200 gm. of beef 
muscle, 4 gm. of pepsin, and enough water to give a semiliquid mass. 
Strong hydrochloric acid was then added until an acidity of between 
pH 2.5 and 3.5 was obtained and the mixture incubated for two 
hours. The material was then removed from the incubator, neutral- 
ized to pH 7 with sodium hydroxid, and again incubated for one hour. 
It was then poured through a fine strainer and given at once to the 
fasting patient. The data of the control period of Case 36 in 
Table I show the results of this procedure. An excellent remission 
was at once forthcoming, with a maximum production of 22 per cent 
reticulocytes on the eighth day at an initial red blood cell level of 
1.72 million per c.mm. This positive result was comparable, accord- 
ing to the data of Minot and his associates,® to the result to be 
expected from the daily ingestion of about 300 gm. of liver by similar 
patients and was in contrast to the negative or doubtful results 
previously obtained under these circumstances with autolyzed 
mucosa or pepsin incubated with beef muscle. This same patient. 
Case 36, was now left without medication for a few days since the 
clinical condition was greatly improved; and when it was observed 
that tile red blood cell count was again diminishing slightly the 
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observation of the control period was repeated in all its details, 
except that 25 instead of 100 gm. of tlie mucosa were incubated 
with 200 gm. of beef muscle. Again, as is shown by the data in 
Table I, a production of reticuIoc3i;es took place, indicating a posi- 
tive effect; this time, as was to be expected as a result of the recently 
preceding positive therapy, the production of reticulocjd;es attained 
a maximum of only S.6 per cent on the eighth day, with an initial 
count of 1.55 million red blood cells per c.mm. This treatment was 
discontinued on the eleventh daj’' before an appreciable increase of 
red blood cells bad occurred. 

Sturgis and Isaacs'® first demonstrated the effect of feeding whole, 
dried pig stomach in pernicious anemia. They state that the daily 
ingestion in this form of the equivalent of from 190 to 218 gm. of 
the fresh stomach tissue gave maxima of 18.8, 14,9 and 25.3 per 
cent of reticulocytes for corresponding initial red blood cell counts 
respectively of 0.95, 0.73 and 1.47 million per c.mm. These effects 
are roughlj' comparable to tlie result expected from the feeding 
of similar amounts of liver, since the first two reticulocyte percent- 
ages are below, and the last one is above the average figures of about 
20, 25 and 15 per cent to be assumed from the data of hlinot and his 
associates.® Since it did not seem probable that the maximal effect 
in the first period of the experiment just described or the distinct 
effect seen in the second period could have been caused by the 
individual action of tlie small amounts of pig gastric mucosa fed 
without supposing an interaction with the beef muscle we so stated 
in a recent preliminary publication.'®® Subsequently, however, 
we have been forced to conclude from tlie results of other experi- 
ments in which definite reticulocjde responses appeared from the 
daily administration of as little as 30 gm. of fresh mucosa alone 
that the effects seen in the observations on Case 36 may have been 
entirely due to the independent action of the gastric mucosa. Since 
the incubation of tliis material for fortj'--eight hours in our original 
experiments or boiling for five minutes in other experiments ren- 
dered it ineffective, it is probable that the properties of this material 
are not those of liver extract, which is relatively heat resistant. On 
the other hand, the thermal conditions under which the effective- 
ness of the fresh mucosa is destroyed are similar to those abolishing 
the effectiveness of human gastric juice (Case6' and Case 20) and thus 
suggest the probability of an action of a thermolabile factor in the 
mucosa upon other constituents of the gastric mucosa much as 
human gastric juice acts upon beef muscle. Apparently the addi- 
tion of beef muscle to the fresh mucosa does not ordinarily add to 
the effect of the action of this factor, although, judging from the 
decided effects seen in the observations on Case 36, it is possible 
that such action may have taken place there. 

As a result of the experiments so far reported, it may, then, 
reasonably be concluded that the intrinsic factor involved in the 
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production of tlie hematopoietic substance by interaction -with 
beef muscle is undoubtedly secreted by the mucosa of the normal 
human stomach. On tire contrary, it is also apparent that this 
intrinsic factor is not demonstrably present in normal human 
saliva or duodenal contents free from secretions of the gastric 
mucosa; nor has the patient with pernicious anemia been found 
able to produce the hematopoietic substance from beef muscle 
ingested as such, unless potentially exposed to the action of the 
seeretions of the normal human stomach proper. Furthermore, it 
has been shown that this reaction between normal human gastric 
juice and beef muscle will take place in neutral solution. A similar 
reaction may apparently be carried out by the fresh mucosa of the 
pig’s stomach, but not by the action of pig pepsin upon beef muscle 
or by pig stomach mucosa after prolonged incubation with acid. 

Analysis of the Nature of the Extrinsic Factor. Since protein- 
splitting enzymes are considered to be outstanding constituents of 
gastric juice, it appeared entirely possible that the extrinsic factor 
of the effective reaction might be protein in nature. The beef muscle 
acted upon by the gastric juice was composed mainly of protein 
(22 per cent) and contained only 3 per cent of fat and perhaps 
0.3 per cent of carbohydrate; and the effective principle of Cohn, 
Minot and their associates^® and of West®® was believed to be a 
nitrogenous base and hence possibly a derivative of protein. Per- 
haps, therefore, with an unjustified expectation of success it was 
decided to try the effect of the action of gastric juice upon the 
proteins of the beef muscle free from carbohydrate and fat. 

(a) T/ie Effect of the Inaiihation of Beef Mxiscle Proteins With 
Normal Human Gastric Juice. The preparation of sufficient quan- 
tities of protein from beef muscle in as unchanged a state as possible 
invol^ved some diffieulties and resulted in the failure referred to® in 
the eontrol period of the experiment on Case 24. This failure is 
believed to have been due to the denaturization of the protein by the 
incautious addition of strong sodium hydroxid in the original solu- 
tion of the proteins. A method based upon the precipitation of the 
muscle proteins, having an isoelectric point in tlie vicinity of pH 6 
was eventually evolved and utilized in the experiments now reported. 
Two hundred grams of beef muscle were thoroughly mixed with a 
liter of physiologic, salt solution by means of an electric sthrer, 
and sufficient sodium hydroxid was added to produce a pH of 9.2. 
The resulting solution was then allowed to stand and the fat 
skimmed from the surface as completely as possible. The solution 
was filtered tluough a fine wire strainer which removed the undis- 
solved connective tissue and then diluted with more physiologic 
salt solution to a volume of 10 liters in a precipitating jar. After 
standing a few minutes the small amount of fat remaining on the 
surface was removed and liydrocliloric acid added slowly while the 
mixture was stirred until a pH of 6 was reached. As this reaction 
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was approaclied a copious wliite precipitate appeared. After sedi- 
mentation liad taken place, tlie hemoglobin tinged, supernatant 
fluid was removed and the precipitate washed twice with 10 liters 
of salt solution at pH 6. The protein precipitate was now placed 
upon compress cloth and most of the salt solution expressed. Tests 
of this material showed no carbohydrate and only traces of fat on 
ether extraction. The main constituent of the grayish-white pre- 
cipitate was regarded as in all probability muscle globulin, on 
account of its characteristic isoelectric point.^^ All of the protein 
thus prepared from 200 gm. of beef muscle was used daily in the 
preparation of the material fed to each patient. 

Since it had been shown that both gastric juice and beef muscle 
were individually ineffective, no control periods were required in 
these exiDeriments. To each of 4 patients. Cases 25, 26, 27 and 35, 
were given daily after neutralization to pH 5, the material obtained 
after the incubation of this protein with 150 cc. of gastric juice for 
two hours at pH 2.5 to 3.5 in the presence of hydrochloric acid.. 
From the data given for the test periods of these cases in Table 11, 
it may be seen that satisfactory remissions occurred in all of these 
patients, the average maximum reticulocyte production being very 
little less than that obtained with the whole beef muscle in other- 
wise similar experiments. Case 27 was given each day for ten days 
immediately preceding the test period with beef muscle proteins, a 
similar period with 100 gm. of wheat gluten flour (44.8 per cent 
protein) after digestion with 150 cc. of gastric juice daily. No 
effective substance was formed by this procedure. This patient 
developed an infection after ten days of the successful test period 
with beef muscle protein which rendered it undesirable to continue 
the observation, and liver extract was accordingly begun before a 
perceptible increase of the total red blood cell count had occm’red. 
Case 35 was also complicated by cystitis and showed subsequently 
to the twelve days of the test period only a slow increase of red 
blood cells with liver extract. In Cases 25 and 26 satisfactory total 
red blood cell increases were obtained with the continuation of the 
digested beef muscle protein. 

In the observations upon a fifth patient, Case 29, a further 
attempt at purification of the protein was made in order to elim- 
inate, if possible, the last traces of fat. Instead of simply twice 
washing the precipitate originally formed in the salt solution at 
pH 6, it was twice redissolved in fresh salt solution at pH 9.2 and 
reprecipitated at pH 6. In spite of this, traces of ether soluble 
materials persisted, and the material proved totally ineffective in 
two ten-day periods of incubation respectively with 150 cc. of normal 
human duodenal contents and with 150 cc. of gastric jiiice daily. 
Since this patient then showed an excellent response to liver extoact, 
it is necessary to suppose this failure of the purified protein to 
react like the previous preparations as due to a difference in the 
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method of preparation. It is, of course, possible that some carbo- 
hydrate or lipoid substance was the basis of the previous positive 
results, but this seems unlikely since earbohydrate was absent and 
only traces of ether-soluble material were present in all the protein 
preparations. More probable is the explanation that the redissolv- 
ing of the protein at pH 9.2 caused denaturization, or that loss of 
some essential protein occurred, since some precipitation was 
observed to occur on either side of pH 6, a value which was empir- 
ically selected as the point of approximately maximum precipita- 
tion. At any rate, on the basis of the other four positive results 
it appears reasonable to accept provisionally the idea that in all 
probability protein or some closely related substance is the extrinsic 
fector in the reaction between the normal human gastric juice and 
the beef muscle. 

Discussion. The experiments described in the preceding papers 
of this series^’2 made it seem highly probable that the basis of the 
formation of the substance effective in pernicious anemia, in terms 
of the hematopoietic reactions described, is the interaction of an 
intrinsic factor in the normal gastric juice and an extrinsic factor 
in the beef muscle. The observations recorded here confirm in 
general those already reported and delineate somewhat the nature 
of both factors. It can now be said with certainty that the intrinsic 
factor is a substance secreted by the normal gastric mucosa, since 
it has been demonstrated that neither normal saliva nor duodenal 
contents free from gastric juice are able to produce from beef 
muscle the effective substance, and since gastric juice free from 
duodenal contents is fully effective. Additional confirmation is 
added by the demonstration of the capacity of fresh pig gastric 
mucosa to produce an effective principle of similar hemolability. 
These observations, furthermore, correlate perfectly, on the one 
hand, a clearly demonstrated ability of the secretions of the normal 
gastric mucosa to produce by interaction with beef muscle a sub- 
stance capable of promptly relieving patients with pernicious anemia 
of their anemia and, on the other hand, the total inability of these 
patients, whose outstanding and irremediable defect is a persistent 
achylia gastrica, to produce in themselves such a substance from 
beef muscle. The experiments are, then, uniformly in support of 
our original conception of the, nature of the disease Addisonian 
pernicious anemia as due to a virtual deficiency brought about, 
even in the presence of a diet adequate for the normal individual, 
by defective gastric digestion of protein as a result of the achylia 
gastrica. 

The most obvious objection that can be raised to this unqualified 
position is that many individuals, without clear evidence of perni- 
cious anemia, appear to have a marked inability to secrete hydro- 
cliloric acid in tlie stomach. This is indeed a difficult problem even 
t lough the number of such individuals can be materially reduced 
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by^ the discrimination possible by modern metliods of gastric anal- 
ysis. By the use of the fractional alcohol meaB^ followed by his- 
tamin injection® many of the so-called cases of achlorhydria in 
indhdduals without pernicious anemia can be eliminated, but there 
remain not a few with an achlorliydria wdiich the best metliods will 
not serve to differentiate from the gastric condition found in mani- 
fest cases of pernicious anemia. Frequently, however, a critical 
study of the blood of such individuals shows evidence of abnormal 
marrow activity even with red blood cell counts and hemoglobin 
concentrations within normal limits. Some of these individuals 
have a definite anemia of a secondaiy or chlorotic type, particularly 
the members of the families of patients with pernicious anemia®®'®-^ 
and a few sucli cases have been observed later to develop pernicious 
anemia.®* It is therefore possible that even with an apparently com- 
plete loss of acid secretory power, considerable time is necessary 
for the elimination of a h 3 qiothetic supplj’^ of pre\mntive principle 
from the bodjL It is even conceivable that small amounts of the 
effective substance are normally’’ ingested with animal foods other 
than liver or kidnej's,®* particularlj'- since there is now evidence of 
a possible gradual failure of the absorptive capacity of the intestinal 
tract for the necessary substance, suggested by die differences in 
the amounts of liver extract necessary to maintain a normal red 
blood cell count in dift'erent pernicious anemia patients.^® 

However, to give an answer to tlie problem, it is only necessary 
to point out that the present experiments demonstrate that the 
effective principle can be made bj’’ tlie interaction of normal gastric 
juice and beef muscle in a neutral environment (Cases 33 and 34), 
and that the activity in this respect of normal human gastric juice 
cannot be simulated bj'' the action of pepsin and hydrochloric acid 
on beef muscle (Cases 9, 10 and 21). With this elimination at one 
stroke of the relevance of the time-honored essentials of gastric 
analj'^sis, the hj^drocliloric acid and the pepsin determinations, no 
necessarily applicable test remains at the moment for the detection 
of what land of gastric juice may contain the essential factor. It 
is now plainly an unwarranted assumption to suppose that the 
titration of acidity and the estimation of pepsin are necessarily of 
value for detecting the essential constituent of effective gastric 
juice. Although it is probable that the absence of both lydrochloric 
acid and pepsin from' the gastric contents maj’’ often indicate also 
the absence of this other essential, such is certainly not necessarily 
the case.* • 

On the other hand, the explanation of the disease on the basis of 

* Wc now have unpublished data showing that the gastric juice of two cases of 
chronic chlorosis and one of idiopathic achlorhydria with a normal blood, all of 
which were totally unable to secrete hydrochloric acid, ■ was as effective, after 
incubation with beef muscle, as normal human gastric juice under those circum- 
stances in bringing about remission in cases of pernicious anemia. 
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an achylia gastrica may be objected to because occasionally cases 
with the blood picture of pernicious anemia are reported with an 
apparently normal gastric function, 28-29 It is not contended that 
the mechanism now disclosed by these experiinents as the probable 
basis of eases of pernicious anemia with achylia gastrica -is the sole 
mechanism for producing all instances of the disease. However, it 
is perhaps highly significant that the commonly alleged causes of 
pernicious anemia are all potentially related to the function of the 
gastrointestinal tract. With many of these, indeed, there is a, 
coexisting achylia, but there may be an apparently normal gastnc 
function, in terms, it is true, of tests which are here shown to be not 
necessarily discriminative. The belief that abnormality of the 
gastrointestinal tract in pernicious anemia has a causal relationship 
to the disease is not new and is, in our opinion, well founded on 
numerous clinical and certain experimental facts. The clinical 
evidence that achylia gastrica as produced by hereditary influences, 
chronic alcoholism, extensive cancer and gastric resection is respon- 
sible for certain cases, has already been reviewed^ -2“ and the prob- 
able mechanism clearly demonstrated. 2 Cases of anemia closely 
simulating the blood picture of pernicious anemia with apparently 
normal gastric secretions have been reported^^-^s and encountered 
in our experience,* but in such instances there have usually been 
other disturbances of the intestinal tract such as short circuits of 
the small intestines®^ or chronic diarrhea.®^ Partial obstructions®®'®^ 
or diseases associated with persistent gastrointestinal tract symp- 
toms such as sprue,®®’®® pellagra®^ or infestation Avith tapeworm®® or 
other intestinal parasites®® have been given as causes of pernicious 
anemia. In most of tliese cases, horvever, there rvas stated to be 
an absence of free hydrochloric acid from the gastric contents. 
Seyderhelm^® has reported experiments of great interest in which, 
by producing a stenosis of the small intestine in dogs, in 2 out of 
10 animals a blood picture resembling pernicious anemia has been 
produced. 

When interpretations of these different obserr^ations have been 
attempted it has usually been in terms of the action of hypothetic 
toxins. It now appears possible to explain these apparently diver- 
gent causes of a single disease entity on a uniform basis by the 
logical consequences of the mechanism revealed by our experiments. 
Since the effective substance has been shown to be formed within 
the lumen of the normal human stomach, unless it is to be lost to 
the uses of the organism, it must be absorbed from some part of 
the gastrointestinal tract. Furthermore, it can now be stated that 
although the effective mixture of gastric Juice and beef muscle 


of two such cases has recently been tested for its ability to 
'iff although containing norm.al 

ineffcft- ^^’^''°2hlonc acid, pepsin and rennin, was found to be totally 
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appears to have an effect on blood formation identieah TOtli 
of the material contained in liver when either is given by iriouth^?:V!^^^^^^ 
or when the latter is given by rectum^^ or intravenously^^® it has^ ,v 
an entirely different thermostability from the principle contained. ; 
in liver. Now, if it be assumed that the final effective substance, in* ■ • 

terms of the hematopoietic reactions, is a single substance, and v 
that substance the one contained in liver, it foUows that at some ; 
point between the stomach and the bone marrow a conversion of the ’ ; 
effective principle created by the presence of beef muscle in the ;; 
normal stomach into the active principle present in liver must occur. , 
This suggestion is enough to indicate the possibility that any one V 
of a series of defects relating either to the chemistry of the hypo- 
thetic conversion process, or certainly to the absorption or distri- 
bution within the body of the final effective principle may result 
in a deficiency of the final effective substance. Next to a defect of 
the original formative process within the stomach, the loss of the 
absorptive power of the intestinal tract either mechanically or by ■ 
bacterial invasion, or the destruction in the bowel of the effective 
principle after formation would be the most obvious ways in whidi 
a deficiency of the final effective substance could be brought about. 
These remarks indicate that a defect of gastric function alone is 
not necessarily the only way in which, quite in accord with our / ■ 
hypothesis of the nature of the disease, a deficiency of the necessary ' 
substance might be produced. 

The experiments reported in this paper add confirmation to the 
idea that the intrinsic factor of the essential mechanism of the 
normal stomach for the production of the effective principle resides : 
in the secretions of the normal gastric mucosa itself. That neither 
normal saliva (Case 23) nor duodenal contents free from gastric 
contents are effective agents has been clearly shown (Case 34); and 
that the pernicious anemia patient is totally impotent in this respect 
has been directly proved^ (Cases 1, 4 and 10). The present e3q)eri- 
ments plainly demonstrate, however, that the process is not neces- 
sarily due to an enzyme action in an acid medium as was before 
tentatively suggested by us.®*^° That hydrochloric acid alone is not 
responsible for this reaction has already been amply demonstrated.^*® 
(Cases 2, 16 and 17.) That an acid hydrolysis by pepsin is not 
the basis of the observed activity is evidenced by the negative 
effects of the incubation of beef muscle with pepsin and hydro- 
chloric acid (Cases 9, 10, 21, etc.). Indeed, the supposition that 
an acid environment is necessary for the essential process is elim- 
inated by the demonstration of the positive effect of normal gastric 
juice on beef muscle at the neutral point (Cases 33 and 34). That 
an organic substance in the normal gastric juice is acting upon the ■: 

beef muscle is suggested by the demonstration that the subsequent ^ 

hematopoietic reaction is lacking if the gastric juice has beeh ;• 

heated to from 70° to 80° C. for a half hour before incubation with ; 

the beef muscle. •• 
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The problem of the nature of the intrinsic factor, therefore, 
narrows itself to a consideration of what thermolabile constituent 
of the secretions of the normal gastric mucosa acting in a neutral 
environment can be responsible. The preparation of relatively pure 
proteins from the beef muscle without noteworthy diminution of 
the usual effects seen in the other cases on incubation of whole 
beef muscle with gastric juice, suggests that the extrinsic factor of 
the reaction is a protein or closely related substance, not carbo- 
hydrate or fat. This observation agrees with the work of Cohn, 
Minot and their collaborators,^®*^^ and with that of West, who 
have independently obtained evidence that the actiye principle of 
liver extracts effective in the treatment of pernicious anemia is in 
all probability a nitrogen-containing substance, possibly a nitro- 
genous base. Since other functions of the gastric juice are carried 
out by enzymes, it is perhaps reasonable to continue to regard the 
essential action as possibly due to an enzyme. The destruction of 
the activity of the gastric juice by heating to from 70° to 80° C. 
for a half hour is consistent with that idea,^^ although damage to 
factors other than enzymes could have been brought about. The 
two important enzymes, capable of acting on protein, which are 
secreted by the gastric mucosa itself are pepsin and pararennin, or 
the rennin of the adult stomach.^®-^^ If by pepsin is understood an 
enzyme acting optimally in the vicinity of pH 2 and not at less 
acid ranges than pH 4, this enzyme or its like can be at once excluded 
from consideration, since it has been shown that the essential 
reaction may take place in a neutral solution (Cases 33 and 34). 
On the other hand, adult rennin satisfies this requirement and is 
destroyed under the conditions abolishing the effectiveness of the 
human gastric juice, and certainly greatly reduced under the con- 
ditions employed in the preparation of commercial pepsin from the 
gastric mucosa of the pig,®-^® shown above to have been incapable 
of the essential interaction with beef muscle. Since other proteo- 
lytic enzymes have also been found in human gastric juice, and since 
it is possible that the effective substance is not an enzyme, it is 
impossible to define more exactly 'at present the natme of this 
essential and heretofore unrecognized function of the normal human 
stomach. 

The original demonstration^-^ that the patient with pernicious 
anemia even under the most favorable conditions cannot form a 
hematopoietic substance in detectable amounts from beef muscle 
has now received^ ample confirmation. The observations of the 
control periods of Cases 1, 4 and 10, reported in the first paper; 
of Cases 13, 15 and 17, reported in the second paper; and of Cases 9,* 


^ r ^ paper of this series' as having 

no control period because the negative control period with pepsin and hydrochloric 
acid considerabb- preceded the effective test period with stomach contents. For 
Suing?'"'' ^ present paper the test period is given as immediately 
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10,* 20, 21, 23 and 34 now reported, comprising in all 12 periods of 
observation, shoAv no significant effects of 200 or more grams of 
beef muscle either fed as such, or after incubation with hydrochloric 
acid, with pepsin and hydrochloric acid, with normal saliva or with 
normal duodenal contents containing no gastric juice. Tliis group 
of experiments clearly indicates that there is no effective substance 
present in detectable amounts in beef muscle, and that the patient 
with pernicious anemia cannot carry out the effective reaction easily 
demonstrable with the secretions of the normal gastric mucosa. 
The data already presented indicate that it is improbable that the 
essential defect in pernicious anemia resides in a dysfunction of the 
salivary or duodenal secretions, but in the patently defective gastric 
juice. Tliis agrees with the oliservations of others^" and ourselves 
that the enzyme activity of the duodenal contents of patients with 
pernicious anemia are essentially normal. The well-lcnown defect 
of tlie secretions of the gastric mucosa itself in these patients is thus 
further brought into prominence and the contrast with the unique 
and repeatedly demonstrated effectiveness of the secretions of tlie 
normal gastric mucosa is emphasized. These facts, we believe, 
constitute important further confirmation of the original working 
hypothesis of the nature of the disease set forth in the first paper 
of this series. ‘ 

It may then be stated as a result of the experiments reported in 
this series of papers that: 

A marked hematoiJoietic effect associated with general clinical ' 
improvement may be observed loith regnlarity in patients with uncom- 
plicated Addisonian pernicious anemia by permitting the absorption 
from the gastrointestinal tract of such patients of some substance, or 
substances, generated in vivo or in vitro by an interaction of an intrinsic 
factor (o) and an extrinsic factor (6). An intrinsic factor (a) secreted 
by the active normal gastric mucosa, and not present in detectable 
amounts in the gastrointestinal tract of patients xcith pernicious anemia 
or in normal saliva or d'uodejial contents free of gastric juice. The 
factor may be characterized as probably organic in nature, destroyed 
by exposure to a temperature of between 70° and 80° C. for a half 
hour, or to 44.5° C. for several hours; possibly an enzyme; and active 
in neutral solution. An extrinsic factor (b) probably protein, or of a 
closely related nature, obtained by isoelectric precipitation from beef 
muscle at pH 6. 

The evidence from the quantitative action of liver, kidney, and 
in particular small amounts of potent liver extracts, as has already 
been pointed out, is clearly in favor of pernicious anemia as a tyi)e 

* Similarly, the data of Case 10 are given in the table of the first paper of this series* 
as consisting of a negative control period of beef muscle feeding immediately followed 
by a positive tost period with stomach contents. In Table I of the present paper a 
different negative control period with pepsin and hydrochloric acid is shown, which 
actually was continuous between the control and test periods of the experiments 
shown in the table of the first papers of this series. 
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of deficiency diseased-®'^'’-^^*^® Two or more of its three salient 
features, gastrointestinal disturbances, neurologic disorders and 
anemia are foimd in other diseases now known to be due in part, 
at least, to a deficiency of the diet, such as pellagra, sprue and beri- 
beri. Our more recent experiments make it appropriate to consider 
'more fully our conception of the disease as due to a virtual deficiency 
produced not by a defective diet in the usual sense, but by a defect 
in the patient. It is to be remembered that until food is absorbed 
from the gastrointestinal tract it is still outside of the body in a 
functional sense. We believe that our conception of the disease as 
a deficiency of a new type, brought about indirectly by a defect of 
the individual which conditions a deficiency not existing for the 
normal individual, explains the lack of convincing evidence for a 
direct dietary deficiency. This does not preclude the possibility 
that abnormal diets may hasten the development of the anemia or 
have a relationship to the original gastric dysfunction. This con- 
ception of the deficiency mechanism has the advantage of simplicity, 
and| now possibly the merit of objective support from our experi- 
ments and their recent confirmation by others.^^-^® It has not been 
possible to secure palpable results with any of the known vitamins, 
iron, copper, or even extracts of the liver itself other than certain 
preparations containing with further purification increasing amounts 
of nitrogen possibly in the form of a nitrogenous base.^®’^'’ Indeed, 
the conception of the disease as due to a direct deficiency of the 
food in respect to any of the known vitamins is untenable from 
numerous observations upon the nature of the effective principle 
of liver extract already reported by Cohn, Minot and their asso- 
ciates,^® and particularly iii the face of the experiments reported in 
the second paper of this series.^ Therein it was shown (Cases 13, 
15 and 17) that certain amounts of beef muscle and normal human 
gastric juice, if given without opportunity for contact, were inef- 
fective in producing the remissions at once forthcoming if the same 
amounts of the identical substances were given a chance for inter- 
action. It is diflicult to see even a reasonable analogy to the 
occasional spontaneous recovery of certain animals fed diets defi- 
cient in vitamin B, since it is probable that this phenomenon, known 
as “refection,” is due to the fact that bacterial action within the 
gastrointestinal tract is able to synthesize under certain special 
conditions the vitamin lacking in the diet.^^ If the remission in 
these patients is the response to a “vitamin,” it must then be 
assumed that its synthesis has taken place by an interaction between 
beef muscle protein and normal human gastric juice. 

The facts demonstrated by our experiments ' present in our 
opinion, without invoking the aid of other hypothetic factors, a 
woriang concept of the mechanism of pernicious anemia The 
peculiar nature of tlie bone-marrow pathology in relapse^ and its 
liighly specific response to particular extracts of liver or to the 
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we consider that the mechanism of the action of the whole stomach 
tissue, demonstrated by Sturgis and liis associates, is in all prob- 
ability identical with that involved in our earlier experiments with 
human gastric juice and beef muscle. 

It is perhaps unnecessary to point out, furthermore, that the 
effectiveness of the whole pig stomach or mucosa after the death of 
the animal does not necessarily imply the existence of a physiologic 
process within the gastric tissue itself resulting in the production 
of similar effects during life, since it involves an artificial set of con- 
ditions which do not exist in the case of the physiologic action of 
normal human gastric juice upon ingested beef muscle in the 
lumen of the stomach.^ This distinction between an action of the 
stomach alone and an action upon its contents is inherent in the 
hypothesis of the disease which we have advanced, and was ex- 
pounded in presenting the great significance, for the interpretation 
of our experiments, of the question of whether the gastric juice of 
the normal individual was itself effective or only after an inter- 
action with beef muscle.^ The classical riddle of gastric physiology 
as to why the stomach does not digest itself (to form "liver extract”) 
might again become perplexing were it necessary to assume that 
the mechanism for the formation of the substance responsible for 
the effects seen in the studies with pig stomach was not merely a 
simulation postmortem of the physiologic action of the secretions 
of the normal stomach on its contents during life. 

As always, however, in science, the "explanation” explains nothing 
in a final sense; but it may serve to indicate a profitable direction 
for further searching. For this reason we have pointed out before^® 
a possible analogy between diabetes mellitus and pernicious anemia. 
Fortunately, through the pioneer work of Banting and Best and 
of Minot and Murphy, an effective means of control of both diseases 
has been discovered. The analogy rests also upon the fact, that if 
our observations and conclusion are confirmed by others, a defective 
function of one organ of the body will have again been shown to be 
the basis of a remote or general disturbance. In the case of diabetes 
the faulty organ is known to be the pancreas; in Addisonian perni- 
cious anemia it is probably the stomach. In diabetes, the internal 
metabolism of the carbohydrate and fat are disturbed; in pernicious 
aneinia we have tried to show that some step is missing in the 
manipulation of proteins, external to the body in the biologic 
sense, although within the gastrointestinal tract. We point out as 
a final aspect of this analogy, in the hope that it may serve as a 
directive stimulus to further work, that except for a few special 
and obvious causes, the nature of the pathologic processes leading 
to the all-important dysfunction of the islands of Langerhans in 

the one disease and of the gastric mucosa in the other are as vet 
unknown. 
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Summary and Conclusions. 1 . TJie v.-ilidity of the hjqjothesis that 
tlie genesis of the disease pernicious anemia is dependent upon an 
inadequate gastric digestion of protein, thus permitting the devel- 
opment of a virtual deficiency in the presence of a diet adequate 
for the normal individual has been’ further examined and the nature 
of the postulated gastric defect somewhat defined. 

2. The results of the following observations on cases of Addisonian 
pernicious anemia are considered to confirm and further character- 
ize those reported in the previous two papers of this series^*- therein 
stated to be consistent with the above hjqjotliesis. 

(a) To one patient Avas given daily for eight days, without effect 
on blood formation, the material resulting from the incubation of 
200 gm. of beef muscle with normal human saliva. 

(b) To another patient was given dailj" for ten days, without 
significant effect on blood formation, the material resulting from 
the incubation of 200 gm. of beef muscle at pH 7 Avith 75 cc. of 
normal human duodenal contents, obtained in such a manner as 
to contain a minimum of gastric secretion. In each of tAVo other 
patients similarly treated Avith beef muscle incubated Avith normal 
duodenal contents at pH 7 knoAvn to contain gastric secretion, a 
distinct effect on blood formation AA'as obtained similar to that 
previously observed with beef muscle and normal gastric contents. 

(c) To each of three patients was given daily for a period of at 
, least ten days, AAUthout effect on blood formation, the material 

resulting from the incubation of 200 gm. of beef muscle Avith from 
2 to 5 gm. of commercial pepsin (pig) and hydrocliloric acid at 
pH 2.5 to 3.5, for from tAvo to twenty-four hours before neutraliza- 
tion and administration to these patients at pH 5. 

(d) To another patient was given daily for ten days, without effect 
on blood formation, the material resulting from the incubation of 
200 gm, of beef muscle Avith 150 cc. of fasting normal human gastric 
contents (secreted after histamin stimulation) which had been pre- 
Auously heated to a temperature of from 70° C, to 80° C. for a 
lialf hour. 

(e) To each of four patients Avas given daily during test periods 
of at least ten days the material resulting from the incubation of 
200 gm. of beef muscle for two hours with from 75 to 150 cc. of 
fasting normal human gastric contents secreted after liistamin 
stimulation. In 2 patients the incubation was conducted as usual 
in the presence of hydrochloric acid at pH 2.5 to 3.5 with subsequent 
administration to the patient at pH 5; in the other 2 patients both 
incubation and administration Avere carried out at pH 7. In the 
experiments performed with incubation at pH 7 the normal fasting 
gastric contents used were collected in such a way as to contain 
no duodenal contents. In all of these patients a marked and pro- 
gressive effect on blood formation AA^as obserA’^ed to take place 
AA'ithin ten days. 
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(/) In two periods of observation on one patient 100 and 25 gm. 
respectively of fresh pig stomach mucous membrane were incubated 
with 200 gm. of beef muscle, and the resulting material administered 
daily for two periods of at least ten days each, in both instances 
with a marked effect on blood formation. Subsequent experiments 
have indicated the probable independent action of the pig gastric 
mucosa in these observations. 

{g) To each of 5 patients was given daily for at least ten days 
the material resulting from the incubation of 150 cc. of normal 
human fasting gastric contents with the washed proteins precip- 
itable at pH 6 from 200 gm. of beef muscle previously dissolved in 
salt solution at pH 9.2. In all but one of these patients a marked 
effect upon blood formation appeared within ten days as indicated 
by characteristic increases of reticulocytes progressing to maxima 
not significantly less than those obtained in similar experiments 
with whole beef muscle incubated with gastric contents. In one 
patient no effect on blood formation occurred. 

3. From a consideration of the above experiments and of those 
of the two preceding papers of this series, the following conclusions 
were drawn: 

(а) The active constituent (Intrinsic factor) of the normal human 
fasting gastric contents is in all probability secreted by the mucosa 
of the stomach and is not detectably present in normal saliva or 
duodenal contents free of gastric juice, or in the secretions of any 
portion of the gastrointestinal tract of the pernicious anemia patient. 

(б) This substance is probably organic, thermolabile, possibly 
an enzyme, capable of interaction with protein (Extrinsic factor) 
or closely related substances in neutral solution, resulting in the 
production of material having, when administered to pernicious 
anemia patients, a marked hematopoietic effect. If an enzyme, it 
is certainly not pepsin; its properties as so far determined are only 
in certain respects similar to those of rennin. 

(c) The lack of this particular property (Intrinsic factor) of the 
gastric contents in pernicious anemia is probably the essential defect 
leading to the development of the disease, through a failure of the 
normal reaction, occurring in these experiments with beef muscle 
proteins, (Extrinsic factor) and normal human gastric juice. 

4. It is also concluded that the existing tests for hydrochloric 
acid and pepsin of the gastric juice are not necessarily of value in 
determining the presence or absence of the intrinsic factor essential 
to the reactions between normal human gastric juice and beef 
muscle described in these papers. 


Note.-Wc grateMly acknowledge the kind cooperation of Dr. Janies H. Means 
and Dr. \\yman Richardson of the Massachusetts General Hospital. The technical 
studies on the blood were largely performed by Miss Margaret Evans and Miss Anne 
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In 1904, Arneth brought forward his classification of the neutro- 
philic leukocytes. He separated them into five classes, according 
to the number of nuclear lobes of the cell. Those with a slightly 
indented or band-shaped nucleus were placed in Class 1, those with 
two lobulations in Class 2, those with three lobulations in Class 3, 
and so on. He determined that the occurrence of these cells in a 
normal individual was as follows: 


Class 1 5 per cent 

Class 2 35 per cent 

Class 3 ..41 per cent 

Class 4 17 per cent 

Class 5 2 per cent 


He thought that as a polymorphonuclear neutrophil increased in 
age and differentiation, the number of lobulations increased from 
Class 1 upward to or beyond Class 5. He believed that a cell of 
three nuclear lobes was an older and a more differentiated cell than 
one with a single lobulation. An acute infection with leukocytosis 
caused a “shift to the left,” that* is, a higher percentage of cells 
were found in the groups toward the left of the written page. Sub- 
sequent experimentation served to substantiate most of Arneth’s 
conclusions in regard to his index of the polymorphonuclear cells, 
especially the important fact of “the shift to the left” in the presence 
of stimulation of the myeloid tissue by infection. The Arneth 
count, however, has fallen into disuse because of its complexity and 
the labor required in estimating the different classes. 

Schilling (1920) devised a simpler index. He divided the granular 
neutrophilic leukocytes into four classes, viz., with simple round 
nucleus (myelocyte), with slightly indented nucleus (young form of 
metamyelocyte), with deeply indented nucleus (band form of meta- 
myelocyte), and with segmented nucleus. He establislied that an 
average of about 4 per cent of the total leukoc>'tes are band forms. 
Schilling and others have considered serial differential counts with 
consideration of the quantitative changes of neutrophils (nuclear 
shift) of far more importance than the total leukocyte count. Pons 
and Krumbhaar (1924) suggested that all essentials for clinical 
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purposes would be served if all neutrophils were divided into three 
classes: (1) metamyelocytes (very young)— with round or slightly 
indented nuclei; (2) nonsegmented forms (young)— when the nuclear 
material was connected by broad bands; (3) segmented forms (older) 
—when two or more groups of nuclear material were joined by 
narrow filaments. Piney (1928) would disregard in the routine 
count Schilling’s Class 1 and 2 (mjmlocytes and young forms of 
metamyelocytes), since they appear so seldom in infection as to be 
of little clinical significance. 

Cooke and Ponder (1927) also were of the opinion that it was 
impossible to arrive at constant results by Arneth’s method and 
they evolved a method, termed the polymorphonuclear count. 
This is a simpler classification than that of Arneth. The polymor- 
phonuclear neutrophil with an undivided nucleus is placed in their 
Class 1; in Class 2 is placed the cell whose nucleus has divided into 
two lobes; in Class 3 the cell with three lobes; and so on to Class 5. 
They state that the difficulty lies in determining whether or not the 
nucleus has divided; that the polymorphonuclear nucleus never 
divides completely; that there is always a fine filament of nuclear 
material uniting the different lobes. Therefore, as the basis of 
differentiating the five classes, Cooke’s criterion is as follows: 
“If there is any band of nuclear material except this chromatin 
filament connecting the different parts of a nucleus, that nucleus 
cannot, for the purposes of the count, be said to. be divided.” They 
illustrate diagrammatically (see Fig. 1). The different groups of 
Cooke and Ponder are made plain by Fig. 2. 



Fig. 1. — Scheme of Cooke and Ponder, illustrating Cooke’s criterion. “If there is 
any band of nuclear material except a fine filament of nuclear material connecting 
the different parts of a nucleus, that nucleus for the purposes of the count cannot 
be said to be divided." (From “The Polynuclear Count," by Cooke and Ponder. 
London, Charles Griffin & Co., 42 Drury Lane, 1927.) 

Authors’ Work. The classification of the different tjqies of 
polymorphonuclear neutrophils which we have attempted, is based 
upon the work of Arneth, Schilling, Piney, Pons and ICrumbhaar, 
and rnore directly upon that of Cooke and Ponder. It appears that 
the differential estimation of the variations in the appearance of the 
nuclei of the_ neutrophils is a more delicate indication of infection 
tlian the ordinary total and differential count. Our attempt is to 
popularize a valuable method by further simplification, thus making 
It available for those lacking special training in blood examinations 
It IS our feeling that whenever and wherever a differential leukocyte 
count IS made, the percentage of the different tiqies of poKonorpho- 
nuclear leukocytes should be determined. 
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In reviewing the work of Arneth, Schilling, and Cooke and Ponder; . ■ 
it seems that the classification of Arneth is too complicated for. ■ ^ 
ordinary use, and that the method of Schilling lacks the clear-cut 
differentiation of cell nuclei which can be attained by following 
Cooke’s criterion. The valuable classification of Cooke and Ponder 
can be simplified for the ordinary worker by dividing their five 



Fig. 2. — The five classes in the polynuclear count of Cooke and Ponder. If there 
is any band of nuclear tissue except a chromatin filament, uniting the nuclear masses, 
those parts must not be considered as separate segments. (From “The Polynuclear 
Count," by Cooke and Ponder, London, Charles Griffin & Co., 42 Drury Lane, 1927.) 

classes into tv'’o classes, the first class to be identical with their 
Class 1, and the second class to include their Classes 2, 3, 4 and 5. 
Cooke’s criterion serves for our purposes, thus to divide the poly- 
morphonuclear neutrophils into two classes, '‘nonfilament” neutro- 
phils and “filament” neutrophils. Distinct myelocytes or myelo- 
blasts are to be cotmted as such. This is similar to the method of 
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Pons and Krumbhaar, except that their infrequent group of the 
metamyelocyte is here included in the nonfilament form.^ Cooke 
and Ponder have shown that the percentage of error in their classi- 
fication when 50 neutrophils are counted is +0.09 and a satisfartory 
count can be obtained when as few as 50 cells are counted. We have 
adopted, therefore, the ordinary differential count where 100 ceils 
are counted, as the basis of our work. Stated in simple terms, our 
count is the differentiation of 100 consecutive leukocytes to deter- 
niiii6 the percentage of nonfilament neutrophils, filament neutrophils, 
lymphocytes, monocytes, eosinophils and basophils, in which diffei- 
ential count, Cooke’s criterion is used to separate the polymorpho- 
nuclear neutrophils into tw^o groups. On this basis, we have at- 
tempted to establish a normal nonfilament and filament count in 
two ways; (1) Py mathematics we have reduced the excellent nor- 
mal chart of Cooke and Ponder; (2) by an actual series of counts on 
100 normal individuals, we have attempted to find out especially 
the upper limit of the normal nonfilament count as well as the 
average nonfilament count. The upper limit of a normal is some- 
times of more practical value than an average. 

Reduction of the Normal Counts of Cooke and Ponder. Cooke and 
Ponder determined the normal polymorphonuclear neutrophil count 
in man and the extent to which it varied in health by taking the 
counts for ninety normal persons, each of whom was examined care- 
fully to exclude infection. Their figures are based on counts of 100 
neutrophils. By taking 70 per cent of the figures for Class 1, W’^e 
have reduced their counts to the basis of 70, the usually accepted 
high normal neutrophil count in an ordinary differential leukocyte 
count where a total of 100 cells are counted, including leukocytes of 
all types. Their figures then become: 


Table I. — Transfobmbd Normal Cotjnts of Cooke and Ponder. 



Non- 


1 

Non- 


Non- 


Non- 


t 

Non- 


Non- 


fila- 


fila- 


fila- 


fila- 


fila- 


fila- 


ment 


ment 


ment 


ment 


ment 


ment 

No. 

(%). 

No. 

(%). 

No. 

(%). 

No. 

(.%). 

No. 

{%). 

No. 

(%). 

1 . 

. 7 

16 . 

1 

. 6 

31 . 

. 9 

46 . 

. 5 

61 . 

. 7 

76 . 

. 6 

2 

. 9 

17 . 

. 11 

32 . 

. 9 

47 . 

. 4 

62 . 

. 4 

77 . 

. 9 

3 . 

. 11 

18 . 

. 10 

33 . 

. 7 

48 . 

. 6 

63 , 

. G 

78 , 

. 5 

4 . 

. 6 

19 . 

. 13 

34 . 

. 7 

49 . 

. 7 

64 . 

. 8 

79 . 

. 5 

5 . 

. 8 

20 . 

. 11 

35 . 

. 5 

I 50 . 

. 7 

65 . 

. 3 

80 . 

7 

6 . 

. 5 

21 . 

. 11 

36 . 

. 5 

51 . 

. 4 

66 . 

. 5 

81 . 

. 4 

7 . 

. 9 

22 . 

. 5 

37 . 

. 7 

52 . 

. 11 

67 . 

. 8 

82 . 

. 5 

8 . 

. 5 

23 . 

. 9 ^ 

1 38 . 

. 2 ’ 

53 . 

. 6 

68 . 

. 6 

83 . 

. 2 

9 . 

. 6 

24 . 

. 5 

39 . 

. 9 

54 . 

. 5 

69 . 

. 7 

84 . 

. 7 

10 . 

. 5 

25 . 

. 9 

40 . 

. 8 

55 . 

. 8 

70 . 

. 8 

85 . 

. 4 

11 . 

. 12 

26 . 

. 5 

41 . 

. 7 

56 . 

. 8 

71 . 

. 6 

86 . 

. 7 

12 . 

. 4 

27 . 

. 9 

42 . 

. 5 

57 . 

. 7 

72 . 

7 

87 . 

. ■ 5 

13 , 

. 12 

28 . 

. 11 

43 . 

. 4 

58 . 

. 8 

73 . 

. 5 

88 . 

. 8 

14 . 

. 10 

29 . 

. 3 

44 . 

. 3 

59 . 

. 5 

74 . 

. 5 

89 . 

. 8 

15 . 

. 3 

1 30 . 

1 

. 12 

45 . 

! 

. 5 

60 . 

. 7 

75 . 

. 5 

90 . 

. 4 


The average count in 90 indhudu.als is 6.0S cells. 
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Authors’ Normal Counts. Technuine, After comparing a number 
of special stains with the ordinaiy Wright’s modification of the 
Romanowsky stain, we are convinced that excellent results can be 
obtained with the Wright stain and have used it throughout in our 
work because of its universal popularity. It is to be emphasized, 
however, that cover-slip preparations are to be used. We have 
found blood smears upon the ordinary microscopic slide unsuitable 
for accurate differentiation between filament and nonfilameht 
neutrophils. The smears must be thin in order to have clear dis- 
tinction of the nucleus. Thick smears make accurate differentiation 
impossible. We have taken the counts of 100 normal adults as 
follows: 

Table II.— Authors’ Normals (100 Cases). 


No. 

Non-' 

fila- 

ment! 

(%)} No. 

Non- 

fila- 

mcnt 

(%)■ 

No. 

Non- 

fila- 

ment 

(%). 

» 

No. 

Non- 

fila- 

ment 

(%) 

No. 

Non- 

fila- 

ment 

(%)• 

1 . . 

. 14 21 . 

. 12 

41 . 

. 7 

Cl . 

. 6 

81 . 

. 8 

2 . 

.10 22 . 

. 14 

42 . 

. 7 

62 . 

. 4 

82 . 

■ . 9 

3 . 

. 11 ! 23 . 

. 13 

43 . 

. 9 

63 . 

. 5 

83 . 

. 10 

4 . 

. 5 1 24 . 

. 9 

44 . 

. 5 

64 . 

. 4 

84 . 

. 6 

5 . 

. 9 1 25 . 

. 9 

45 . 

. 12 

65 . 

. 5 

85 . 

. 6 

6 . 

. 14 i 26 . 

. 12 

46 . 

. 13 

66 . 

. 3 

86 . 

. 14 

7 . 

. 15 : 27 . 

. 10 

47 . 

. 9 

67 . 

. 16 

87 . 

. 9 

8 . 

. 12 ' 28 . 

. 12 

48 . 

. 3 

68 . 

. 8 

88 . 

. 16 

9 . 

. 13 1 29 . 

. 10 

49 . 

. 6 

69 . 

, 6 

89 . 

. 14 

10 , 

. 16 1 30 . 

. 7 

50 . 

. 13 

70 . 

. 7 

90 . 

. 12 

n . 

. 10 1 31 . 

. 13 

51 . 

. 13 

71 . 

. 3 

91 . 

. 12 

12 . 

. 11 1 32 . 

. 6 

52 . 

. 5 

72 . 

. 12 

92 . 

. 14 

13 . 

. 5 i 33 . 

. 11 

53 . 

. 4 

73 . 

. 9 

93 . 

. 10 

14 . 

. 5 i 34 . 

. 9 

54 . 

. 8 

74 . 

. 7 

94 . 

. 7 

15 . 

. 13 1 35 . 

. 8 

55 . 

. 10 

75 . 

. 8 

95 . 

. 12 

16 . 

. 14 ! 36 . 

. 14 

50 . 

. 15 

76 . 

. 7 

96 . 

, 8 

17 . 

. 13 ' 37 . 

. 9 

57 . 

. 8 

77 . 

. 11 

97 . 

. 6 

18 . 

. 10 i 38 . 

. 6 

58 . 

. 7 

78 . 

. 6 

98 . 

. 7 

19 . 

. 10 39 . 

. 7 

59 . 

. 5 

79 . 

. 8 

99 . 

, 11 

20 , 

. 9 1 40 . 

1 

. 8 

60 . 

. 3 

80 . 

. 8 

100 . 

. 6 

The average count in 100 indi\’iduals is 

9.2 cells. 





The test of a given clinical procedure is often the ease of its appli- 
cation divided by its usefulness. There seems little doubt that the 
estimation of the young forms of polymorphonuclear leukocytes 
gives valuable information. It is surprising how universally this 
conclusion is reached by practically all who have worked in this 
field. There seems to be, however, no easy method of making such a 
count and when one attempts to find normal standards, difficulties 
arise. We have attempted to find out the average normal young 
polymorphonuclear count (nonfilament forms) and especialR the 
upper limit of the normal count. From our work we believe that 
16 per cent can be used to practical advantage as the upper limit 
in health of normal young polymorphonuclear leukocytes (non- 
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filament forms) counted as outlined in this article. It is understood, 
of course, that this figure is somewhat arbitrary, but we have found 
such a definite figure of considerable practical value. ^ For example, 
it often becomes necessary to decide whether a patient is merely 
neurotic and suffering from psychic, anxiety, or exhaustion pains, 
or whether there is in fact a hidden focus of disease. In such a case, 
if the young polymorphonuclear leukocytes number more than 16 
per cent, we may become more assiduous in searching for the cryptic 
infection. Negative results, that is, a figure less than 16 per cent, 
we believe should be regarded as suggestive but hot conclusive that 
the patient has no infection. 

The method suggested is not intended to take the place of the 
more elaborate methods of Cooke and Ponder, Arneth, and others, 
but is designed especially for routine use. The great majority of 
blood counts are made by hospital resident physicians. It will be 
found to entail practically no additional labor in the ordinary 
differential count if the filament and nonfilament forms of polymor- 
phonuclear neutrophils are estimated. We have found, indeed, 
that when once such a method is taught to an individual, his curios- 
ity impels him to make such a division of the polymorphonuclears. 

Cryptic infections, and cases where the patient may or may not 
be sick, appear to be the instances where the count is of most value. 
It would seem that except in unusual instances, the count is of no 
more value in prognosis than is the degree of temperature reaction. 
It indicates that the bone-marrow is active or inactive. A trivial 
infection may cause a marked reaction and vice versa. It is interest- 
ing to see the great increase in young forms in some cases where there 
is no hint of abnormality in the ordinary total and differential count. 
This is seen in those cases of overwhelming infection with normal 
counts or leukopenia. Patients with lobar pneumonia may have 
60 per cent or more young forms without leukocytosis, a hidden 
picture, unless a young polymorphonuclear leukocyte count be 
made. 

In Table III,- we have itemized a few cases where the total and 
differential count gave an inadequate conception of the bone marrow 
activity, but where the nonfilament count indicated infection. This 
was especially noticeable in the cases of chronic pelvic inflammatory 
disease where usually the temperature also was normal. We com- 
pared a number of such cases with simultaneous sedimentation of 
red-cell estimation. The method of filament and nonfilament count- 
ing compared favorably with the sedimentation test. No elaborate 
comparison was made, but our general impression was that when 
the sedimentation test was abnormal there was usually an increase 
in the percentage of nonfilament forms above 16 per cent. These 
cases were checked by sections made from material removed at 
subsequent operation. 
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Table III. 


i ! Non- 

1 Total t filament |FiInment 
white i poly- 1 poly- 
1 blood 1 inorpho- morpho- 
cclls. Inuclears. nucleare. 
! ‘ 1 

Ljanph- 

ocytes. 

Mono- 

cytes. 

Eosino- 

phils. 

1 

I Baso- 
phils. 

1. Pelvic phlebitis 

6,200 

50 

38 

2 

8 

0 

0* 

2. Pulmonary tuberculosis . 

6,000 

21 

42 

15 

21 

1 

0 

3. Maxillary sinusitis 

10,200 

22 

44 

19 

13 

2 

0 

4. Acute mastoiditis . 

7,600 

22 

55 

13 

10 

0 

0 

5. Lobar pneumonia . 

6,800 

64 

27 

5 

4 

0 

0* 

6. Pulmonary tuberculosis . 

7,600 

32 

47 

1 

IS 

2 

0 

7. Acute sinusitis 

9,100 

34 

37 

11 

IS 

0 

0 

S, Lobar pneumonia . 

8,700 

54 

27 

12 

5 

2 

0* 

9. Subacute hepatitis 

10,200 

22 

31 

35 

7 

4 

1 

10. Rheumatic fever . 

9,000 

24 

35 

23 

14 

1 

1 

11. Phlebitis 

10,200 

21 

35 

26 

IS 

1 

0 

12. Miliary tuberculosis . 

8,000 

43 

25 

14 

14 

2 

2* 

13. Vincent’s angina . 

7,900 

26 

26 

23 

IS 

0 

0 

14. Chronic salpingitis 

9,900 

22 

34 

33 

8 

3 

0 

15. Chronic salpingitis 

8,800 

25 

68 

5 

2 

0 

0 

16. Chronic salpingitis 

6,100 

22 

54 

15 

9 

0 

0 

17. Chronic salpingitis 

6,900 

18 

43 

26 

13 

0 

0 

18. Chronic appendicitis . 

10,100 

28 

53 

13 

6 

0 

0 

19. Chronic salpingitis 

10,000 

22 

54 

12 

11 

0 

1 

20. Chronic salpingitis 

9,300 

38 

46 

15 

0 

1 

0 

21. Chronic salpingitis 

8,100 

25 

35 

29 

10 

1 

0 

22. Abscessed tooth . 

7,800 

28 

36 

28 

6 

2 

0 


* Death. 

We have also (Table IV), calculated to our method a group of 
cases published by Cooke and Ponder. 


Table IV. 


Cooke and Ponder's grouping of counts in infective states. 


1 Calculated to 
author’s groups. 

i 



II. 

III. 

• 

i '' 

Non- 

fila- 

ment. 

Fila- 

ment. 

1. Typhoid fever 

54 

31 

15 

0 

i 

i 0 

3S 

32 

2. Scarlet fever 

44 

43 

13 

0 

i 0 

31 

39 

3. Measles 

45 

39 

16 

0 

1 0 

31 

38 

4. Erysipelas 

45 

40 

14 

1 

0 

31 

38 

5 . Diphtheria 

41 

39 

17 

3 

0 

29 

41 

6. Rubella 

30 

35 

32 

3 

0 

21 

49 

7. Variola 

33 

35 

28 

4 

0 

23 

47 

8. Pertussis 

34 

39 

27 

0 

0 

24 

46 

9. Puerperal sepsis .... 

42 

37 

21 

0 

0 

29 

41 

10. Gonorrhea 

20 

31 

40 

s 

1- 

14 

56 

11. Acute poliomyelitis . 

39 

27 

27 

7 

0 

27 

43 

12. Dental sepsis 

26 

38 

30 

6 

0 

18 

52 

13. Cerebrospinal fever . 

40 

45 

14 

1 

0 

28 

42 

14. Septicemia 

64 

36 

0 

0 

0 

45 

,25 

15. Osteomyelitis 

47 

41 

12 

0 

0 

33 


16. Chronic nasal catarrh 

28 

31 

37 

4 

0 

20 

50 

17. Lobar pneumom’a .... 

57 

26 

15 

2 

1 

40 

. 30 ■ 

18. Chronic bronchitis 

25 

45 

23 

7 

0 

IS 

52 

19. Pulmonary tuberculosis . 

34 

44 

IS 

4 

0 

24 

40 
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In Table V are a few of our own counts showing the relative 
number of young and old forms by our method where there was an 
increased number of total leukocytes: 


Table V. 



Total 

white 

blood 

cells. 

Non- 

filament 

poly- 

morpho- 

nuclears. 

__ 

Filament 

poly- 

morpho- 

nuclears. 

Lymph- 

ocytes. 

Mono- 

cytes. 

Eosino- 

phils. 

Baso- 

phils. 

1. Streptococcic septicemia . 

18,000 

51 

15 

15 

19 

0 

0 

2. Acute rheumatic fever 

12,100 

21 

35 

26 

18 

0 

0 

3. Acute arsenical dermatitis 

14,200 

35 

53 

7 

5 

0 

0 

4. Lobar pneumonia . 

61,000 

59 

37 

3 

1 

0 

0 

5. Acute hepatitis 

14,400 

45 

7 

33 

14 

0 

1 

6. Lobar pneumonia . 

27,800 

60 

28 

10 

2 

0 

0 

7. Lobar pneumonia . 

15,900 

39 

38 

20 

4 

0 

0 

8. Subacute sinusitis 

12,200 

22 

44 

19 

13 

2 

0 

9. Lobar pneumonia . 

13,000 

62 

23 

8 

7 

0 

0 

10. Lobar pneumonia . 

14,100 

80 

10 

7 



3 

0 

0 


The following brief history illustrates the value of the young 
polymorphonuclear leukocyte count in focal infections: Mrs. H. 
was admitted to the hospital suffering from a severe incapacitating 
sciatic neuritis, Roentgen ray films were made of the vertebrae, the 
pelvic bones, the teeth, and the nasal sinuses. Consultations were 
had with an orthopedic surgeon, a general surgeon, a dentist, a 
pmecologist, a specialist in diseases of the nose and throat, and an 
internist. The reports from these various examinations were entirely 
negative. The conviction that the patient had an area of focal 
infection which had been overlooked was strengthened by the fact 
that counts by three different individuals had shovm nonfilament 
poljTnorphonuclear leukocytes of 31 per cent, 32 per cent and 34 
per cent respectively. The total leukocyte counts were normal. 
The patient had no fever. Roentgen ray films accordingly were 
again made of the teeth. The report on the second examination 
was that a definite abscess was present at the apex of the first lower 
left molar tooth. This typifies many instances in which we have 
found the count of assistance in the diagnosis of crj^itic infections. 
Had it not been for the definite increase in nonfilament forms, we 
would have concluded VTongly that the patient was suffering from 
a traumatic neuritis. 


Summapr. We believe that the most delicate method of studying 
the reaction of the bone marrow in infections of all types is the 
^timation of the young forms of polymorphonuclear neutrophils. 
Ihis IS in agreement with_ others. It is especially valuable in the 
diagnosis of crj^itic infectious of subacute or chronic tjmes where 
toere IS no increase m the total leukocyte count. It may add addh 
tional presumptive evidenee in cases of malingering and hysteria 
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masquerading as organic disease. Its value in prognosis is yet to 
be established. In profoundly toxic cases with a normal total count 
or a leukopenia, the agonized efforts of the bone marrow can be 
determined only by studj’- of the character of the nucleus of the 
leukocj’^te. 

Our method, stated briefly, is the differentiation of 100 consecu- 
tive leukocytes to determine thus the percentage of nonfilament 
neutrophils, filament neutrophils, lymphocytes, monocytes, eosino- 
phils, and basophils, in which Cooke’s criterion is used to separate 
the poljnnorphonuclear neutrophils into old and young groups. 
We wish to emphasize that this method is recommended especially 
for routine clinical examinations and not in competition with the 
more complex methods available to expert hematologists. 

We have found by this method that the upper limit of a normal 
young polymorphonuclear leukocyte (nonfilament) count is in the 
neighborhood of 16 per cent of cells. The average count in 190 
presumabl}^ normal adults was approximately 8 per cent. An 
increased percentage of j^oung polymorphonuclear leukocytes may 
indicate the existence of infection, even though the total number of 
leukocytes is not increased. 

REFERENCES. 

Axneth, J. : Die ncutrophilen weissen Blutkorperchen bei Infektionskrankbeitcn, 
Gustav Fischer, Jena, 1904. 

Cooke, W. E., and Ponder, E.: The Poljoiuclear Count, Charles Griffin & Co., 
London, 1927, 

Pinej’’, A.: Recent Advances in Hematology, P. Blakiston’s Son & Co., Phila- 
delphia, 1928. 

Pons, C., and Krumbhaar, E. B. : Studies in Blood Cell Morphology and Function; 
Extreme Neutrophilic Leukocytosis ndth a Note on a Simplified Axneth Count, 
J. Lab. and Clin. Med., 1924, 10, 1. 

Schilling, V,: Das Blutbild und seine klinische Verwertung, Gustav Fischer, 
Jena, 1926; also Ztschr. f. Min. Med., 1920, 89, 1. 


NOTE ON THE DIAGNOSIS OP PNEUMOCOCCUS PERITONITIS 
PROM THE BLOOD PICTURE. 

Br Charles L. Gibson, M.D,, 

STXBGEON' TO THE FIRST SURGICAL (CORNELL MEDICAL) DIVISION OP THE NEW YORK 

hospital, NEW YORK. 

The behavior of the differential blood count in pneumococcus 
peritonitis is so characteristic that the diagnosis of this condition 
can be made or suspected in practically all cases. I have already 
called attention to this blood count in a paper on pneumococcus 
peritonitis; but repeat it under a special heading to draw the atten- 
tion of the profession more specifically to its important diagnostic 
side and to include two supporting examples. 
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I reproduce here a tabulation of the blood count in eight cases 
(Chart I).^ 

To emphasize the contrast in nonpneumococcic forms of peri- 
tonitis, particularly appendiceal peritonitis, the leukocyte-poly- 
morphonuclear ratio in a group of fatal cases is exhibited (Chart II). 

LEUeOCYTOSIS POUYUU'CUEARS, PER CENT 



Chart I. — Eight cases of pneumococcic peritonitis. 


Contrarj^ perhaps to the general impression, the severe forms of 
ordinarj^ peritonitis have relatively low leukocytosis with a fairly 
high polymorphonuclear per cent, whereas in pneumococcus peri- 
tonitis we have for the most part an extraordinarily high leuko- 
cji;osis, as high as /4,000, witli a high percentage of polymorpho- 
nuclears. 

These blood counts are plotted on my so-called “Standard 
Chart - where we start a baseline of 10,000 leukocytes, balanced 
bj (0 per cent polymorphonuclears; the maximum normal count 
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The differential count shows the tendency of the appendiceal peri- 
tonitis to start low domi on the chart on the leukocyte side and rise 
toward the polymorphonuclear, whereas in pneumococcus peri- 
tonitis we start high up on the chart on the leukocyte side with a 
distinct drop toward the polymorphonuclears, which meet approxi- 
mately at the same point as the ordinary appendiceal peritonitis, 
say 90 per cent or over. 

This is a reaction that is given by nothing else that I know of and, 
as I repeat again, is so characteristic that the diagnosis should be 
at once obvious. 



Chaht II. — Five cases of nonpneumococcic peritonitis. 


Since my paper was published two cases, proved by cultures, (the 
only criterion) have come under observation. One is in a boy, with 
secondary pneumococcus peritonitis, subsequent to a respiratory 
infection. This boy was not operated on, as, the diagnosis having 
been established, we knew there was no use operating on secondary 
forms, the only form seen in males. The patient recovered com- 
pletely. The leukocytosis, 74,000, is the highest we have ever seen 
(Chart III). 

The next case, in a female, making nine cases of primary pneumo- 
coccus infection studied, was seen recently in consultation. By 
primary pneumococcus peritonitis we mean that form of peritonitis 
where the portal of entry is through the genital tract and of course 
is seen only in the female, more usually in girls from four to seven 
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LEtICOCYTOS'lS POLYN'D CLEARS. PER CENT 



Chart III. — Pneumococcic peritonitis secondary to respiratory infection. 


LEDCOCYTOSIS POLYNUCLEARS. PER CENT 



Chart IV. — Primary pneumococcic peritonitis. 
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years of age. A glance at the temperature chart, which showed an 
irregular temperature running for weeks, and the first differential 
count, namely 39,000 leukocytes and 92 per cent polymorpho- 
nuclears (Chart IV), allowed me to establish without hesitancy the 
diagnosis of primaiy pneumococcus peritonitis, which was verified 
at operation. 

Pneumococcus peritonitis, while uncommon, is by no means rare, 
and can be easily recognized with realization of the significance of 
this absolutely characteristic blood picture. 

Summary. In pneumococcic peritonitis the characteristic pic- 
ture of an extraordinarily high leukocyte count with high percentage 
of polymorphonuclears is a valuable point in differential diagnosis 
from appendiceal and other nonpneumococcic forms of peritonitis. 

In , “Standard Blood Charts” this is brought out by a descending 
rather than an ascending curve. 
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STUDIES CONCERNING DIGITALIS THERAPY IN LOBAR 

PNEUMONIA.* 

By Walter L. Niles, M.D., ' 

PHOFESSOn OF CLINICAL MEDICINE, COKNELI. UNIVBHSITV MEDICAL COLLEGE, 

NEW YOHK CITY. 

AND 

John Wyckoff, M.D., 

ASSOCIATE PROFESaOK OF MEDICINE, NEW YORK UNITORSITY, NEW Y-ORK CITY. 


Although many authors have expressed opinions concerning the 
therapeutic value of digitalis in lobar pneumonia, review of the 
literature fails to reveal anj’' studies which present definite evidence 
that the use of the drug modifies the mortality of the disease. While 
a few observers, notably Carhart,^ Sir James Mackenzie,® Brunton,^ 
Hare,^ and Stuart Hart® have either opposed or have expressed 
little enthusiasm for the use of digitalis in pneumonia, most authors 
have favored its administration. Burrage and White,® in 1927, 
studied the records of 221 cases of lobar pneumonia in the Massa- 
chusetts General Hospital and reported that no untoward effects 
from a toxic action of digitalis in their series were observed. The3’^ 
concluded that the data suggested that digitalis is of value in 
pneumonia when given in sufficient dosage, but that the cases were 
inadequate in number to prove the matter. Among those who have 

* Read at the Association of American Physieians, Atlantic City, N. J., May 5, 
1930. 
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advocated the routine use of digitalis in pneumonia are Stone, 
Phillips and Bliss,’ who studied records of the U. S. Army Base 
Hospital at Fort Riley, Kansas. Stone® subsequently analyzed the 
records in greater detail and added to the number of digitalis treated 
cases, as the result of which he advanced data favoring the bene- 
ficial effects of digitalis in the pneumonias without sepsis. Brooks 
and Carroll® analyzed 5000 protocols of cases dying in the American 
Expeditionary Forces in France and concluded that routine digital- 
ization was beneficial in the older age groups. In neither of these 
series was there an unselected group of untreated controls observed 
simultaneously with and under identical circumstances as the 
digitalis-treated cases. A group of control cases is of course essential 
for sound conclusions. The analysis of hospital records of previous 
years with the division of cases into digitalis untreated and treated 
groups does not constitute a properly controlled series, for as a rule, 
under these circumstances the milder cases receive no digitalis, 
while the more severe cases are thought to need and are given digi- 
talis. This fact is well brought out by Randolph’® in his analysis of 
100 consecutive cases at the George Washington University Hos- 
pital and by Cohn and Jamieson” in their study of 105 cases at the 
Hospital of the Rockefeller Institute, and also by Burrage and 
White® in their analysis of cases at the Massachusetts General Hos- 
pital. The method of Hart, in his study of influenzal pneumonia in 
which a considerable number were selected at random from time 
to time, does not satisfy one. Neither does the comparison of 
untreated cases observed during one period of time with cases 
treated with digitalis during another period seem justified, as was 
done by Stone, Phillips and Bliss, and later again by Stone, when 
the virulence of the infecting organisms admittedly differs from 
time to time. 

The observation that digitalis failed to slow the heart in fevers 
led many clinicians to doubt if it produced any. effect in pneumonia. 
In 1917 Cohn and Jamieson demonstrated that the drug produced 
in the pneumonia heart the same electrocardiographic changes that 
were found in normal controls. Cohn” had concluded in 1916 “that 
digitalis did not harm and it might be life saving” and reported 
that, therefore, digitalis was given to all pneumonia patients at 
the Hospital of the Rockefeller Institute as a routine. Since that 
time it has been widely used in pneumonia, and has general^ been 
given as a routine on the three Medical Divisions of Columbia 
University, Cornell University and New York University at Bellevue 
Hospital. The attending physicians, however, were doubtful of 
its effect on the mortality rate and believing that unusual oppor- 
tunities for further study were available at Belle\aie Hospital, in 
192/' formed a committee (a) to organize, and supervise a study of 
the effects of digitalis in pneumonia.. The observations were 
carried on continuously throughout the years 1928 and 1929 and 
are the basis for this report. 
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The University services at Be]]e\aie Hospital were believed to 
present unusual advantages for such a study: (1) For the reason 
that a large number of cases could be observed; (2) for several years 
cases of lobar pneumonia had been treated with specific antipneu- 
mococcus serum on a carefully controlled plan with untreated 
control cases equal in number to those treated, and (3) because 
interest and study in the use of digitalis in heart disease has been 
a tradition on these services for fifty years. 

In accordance with the plan already in operation, patients were 
admitted into the pneumonia series according to the date and hour 
of admission, alternate cases being treated with serum. The com- 
bination of serum and digitalis therapy led to the grouping of these 
patients into four classes, selected onty b.y the time of admission, 
and were designated Classes A, B, C and D, two of which were 
controls and two treated, with reference to each type of treatment. 
Thus: 

Class A received neither serum nor digitalis. 

Class B received serum only. 

Class C received digitalis only. 

Class D received both serum and digitalis. 

This sj^stem of classification operated on each ward independent 
of other wards so that factors of general care and nursing might 
be the same for each class of treatment. 

During the first year of the digitalis study all cases of lobar pneu- 
monia were included in the series regardless of the duration of the 
disease or the presence of systemic complications. In the second 
year those who gave a history of more than eight days duration 
and those with general systemic diseases were excluded from the 
digitalis serum series. 

Exactly similar observations were made on the control and on 
the treated patients. In addition to the usual clinical and laboratory 
examinations an electrocardiogram was made daily during the 
febrile period and on alternate days thereafter. A control record 
was made on all digitalis-treated patients before any digitalis Avas 
administered. In the first' year, 2668 electrocardiograms were 
taken and in the second year 3369. Of the 835 cases studied in 
both years, 625 or over seven-tenths Avere electrocardiographed 
three or more times, about two-tenths had one or more tracings; 
57, or less than one-tenth, died before any records could be obtained. 

Precautions were taken to insure accurate administration of the 
digitalis at the time ordered. The digitalizing dose of each patient 
Avas put in a small cardboard box by the physician in charge, labeled 
Avith his or her name and given to the nurse in charge of the AA^ard. 
The order for digitalis Avas written in the ward order book and also 
on a manilla tag which was fastened to the patient’s bed. When 
the nurse gaA'^e the digitalis she initialed the tag and noted tlie 
hour.- These tags were collected later and constitute a permanent 
record. 
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In addition to the regular professional ^staff, a full-time Fellow (6) 
was assigned to supervise the digitalis treatment. He was assisted 
by an electrocardiographic technician and a diener. Another full- 
time Fellow gave the serum treatment and was in charge of the 
bacteriological work. 

Upon beginning the study it was decided to continue to employ 
on each Medical Division that preparation of digitalis which had 
previously been in routine use, namely, one commercial preparation, 
termed Specimen B, on the First and Second (Columbia and 
Cornell) Divisions, and another commercial preparation, termed 
Specimen A, on the Third (New York University) Division. Both 
preparations had been standardized by the manufacturers by the 
cat method of Hatcher. Specimen A was reported to have a potency 
of 100 mg., equivalent to one cat unit; the other. Specimen B, of 
66 mg., equivalent to one cat unit. Having been in routine use in 
the wards there was at that time no reason to doubt the reliability 
of their standardization. However, it was later noted that there 
was a high incidence of toxic signs in patients treated with the 
B preparation, and it was subsequently found that this specimen 
of digitalis was approximately twice as active as the manufacturer 
had stated in terms of cat-unit potency. A preliminary report^® 
dealing with the standardization of this preparation has been pub- 
lished, and a more detailed article is in the hands of the’publishers. 
When the error in standardization had been proved, a third, non- 
commercial, standardized preparation of digitalis was used, and 
was administered on all the divisions. 

It was realized that in an acute disease like pneumonia the 
patients should receive their digitalis rapidly. At the same time 
it was felt that the production of toxic effects should be prevented 
if possible. For this reason it was decided to give the digitalis in 
divided dosage and in no case to give a patient a digitalizing dose 
of more than 0.15 of a cat unit per pound of body weight, and to stop 
the administration of the drug before this amount was given if 
toxic symptoms were observed. During the first year the dose 
was divided into parts approximating 30 per cent, 30 per cent, 15 per 
cent, 15 per cent and 10 per cent of the estimated dose and these 
were given at intervals of six hours, the last dose (when given) 
being given about twenty-four hours after the first. As it was 
deemed unwise and unnecessary to weigh the patients, they were 
divided roughly into three groups: those who appeared to weigh 
less than 125 pounds, those weighing between 125 and 175 pounds 
and those weighing over 175 pounds. 

Because of the incidence of toxic signs, especially vomiting and 
the higher grades of heart block, in the digitalis-treated cases, it 
was decided in the second year of the investigation to reduce the 
dosage to nearly half. Patients were then divided into two weight 
groups instead of three, namely, above and below 150 pounds. The 
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lighter Aveight group received a total digitalizing dose of 10 cat 
units, or 1 gin., and the heaAuer, of 12.5 cat units, or 1.25 gm. This 
was administered in three doses, the first, 50 per cent of the total, 
the second 25 per cent given twelve to eighteen hours after the 
first; and the third dose, 25 per cent, given after another interval 
of six to eight hours. 

A daily maintenance dose of 2 cat units was given in both years. 
This was administered in a single dose each morning, and was 
discontinued when the temperature became normal or when toxic 
signs developed. 

The data which were collected during the two-year period of this 
investigation have been studied recently. We will present at this 
time a summary of the results according to the factors which are 
known materially to affect the mortality rate in lobar pneumonia, 
namely: sex, age, pneumococcus type and the severity of the 
infection as indicated bj^ septic complications and positive blood 
cultures. More detailed studies will be published subsequently. 

Table I.— Comparative Mortalitv of Digitalis Control and Treated Cases 
FOR THE First and Second Years of the Ina'Estigation. 



Digitalis control 

Digitalis-treated. 

Difference 


No. of 

No. 

Mortality, 

'No. of 

No. 

Mortality, 

mortality, 

Year 

cases. 

died. 

per cent. 

coses. 

died. 

per cent. 

per cent. 

First .‘ . . 

197 

68 

34.5 

158 

67 

42.4 

7.9 

Second . 

207 

08 

32.9 

180 

73 

40.6 

7.7 

First and second 

404 

136 

33.7 

338 

140 

41.4 

7.7 


Table I shows that although the mortality rate was slightly higher 
in both the control group and the digitalis-treated group in the 
first year of the study the differences in the mortality rate for both 
years were remarkably similar. It indicates that for every 100 cases 
in the control group that died there were 122 fatalities in the 
digitalis-treated group. 

Table II.— Comparative Mortality of Patients Receiving Digitalis A, B 
AND G AND OP Control Patients. 


No. of No. Mortality, 

Digitalis. cases. died. per cent. 

A 90 33 36.7 

B . 142 67 42.2 

G 106 40 37.7 

Controls 404 136 33.7 


Table II shows the number of cases and the mortality according 
to the preparation of digitalis which was given. As stated above, 
due to erroneous standardization of Specimen B, patients treated 
with this preparation received approximately tivice the estimated 
dose calculated by the body-weight method. Specimen A was 
administered in the correct dosage. Specimen G ivas given entirely 
in the smaller dosage, approximately one-half of the total digitalizing 
dose as calculated by the body-weight method. 
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I 

It may be s.een in Table II that the percentage mortality of the 
cases trkted with Specimen B is 13.5 higher than of the control 
group. Or it may be stated that for every 100 control patients 
that died there died 140 patients treated with Specimen B. The 
differences in percentage mortality between cases treated with 
Specimen A and G and the control group is only 3.0 and 4.0 respec- 
tively. 

Specimen B was administered to 63 per cent of all digitalis-treated 
cases in the first year and to only 30 per cent of all digitalis-treated 
eases in the second year; also the group which was given Specimen G 
received much smaller doses as described before. It is therefore of 
interest to recall Table I, whieh gives comparisons with the control 
group in each year. It showed that the difference in percentage 
mortality is practically the same in each year. Therefore one may 
conclude that over-dosage with digitalis is not the sole cause for 
the higher mortality rate of the digitalis-treated group. 


Table III. — Mortality or Males and Females eor Digitalis Control and 

Treated Patients. 

Digitalis control. Digitalis-treated. Difference 

, . > , . . in 


Ses. 

No. of 

No. 

Mortality, 

No. of 

No. 

Mortality, 

mortality, 

cases. 

died. 

per cent. 

cases. 

died. 

per cent. 

per cent. 

Male . 

. 357 

123 

34.5 

299 

125 

41.8 

7.3 

Female 

. 47 

13 

27.7 

39 

15 

38.5 

10.8 


Table III deals with the factor of sex and shows that the mortality 
rate is higher for both sexes in the digitalis-treated groups as com- 
pared with that of the controls. The difference in mortality shown 
in Table I cannot, therefore, be due to a preponderance of males, 
which sex always gives a higher mortality than do females. 

Table IV. — Mortality of Age Gbodps for Digitalis Control and Treated 

Patients. 

Digitalis control. Digitalis-treated. Difference 


Age group 

No. of 

No. 

Mortality, 

No. of 

No. 

Mortality, 

in 

mortality, 

in years. 

cases. 

died. 

per cent. 

cases. 

died. 

per cent. 

per cent. 

10 to 29 . 

. 94 

15 

16.0 

73 

19 

26.0 

10.0 

30 to 39 . 

. 109 

30 

27.5 

76 

25 

32.9 

5 4 

40 to 49 . 

. 99 

40 

40.4 

99 

44 

44.4 

4.0 

50 plus 

. 102 

51 

50.0 

90 

52 

57.8 

7.8 

Totals 

, . 404 

136 

33.7 

338 

140 

41.4 

7.7 


Age is well Imown to influence mortality in pneumonia, the older 
groups showing a higher death rate than the younger groups. 
Table I'i* shows that the mortality of the digitalis-treated cases is 
higher than that of the corresponding controls in both the older 
and the younger groups. Therefore, a preponderance of old patients 
m the digitali.s-treated group is not an ex-planation for the higl er 
mortality rate in the treated cases shown in Table I. 
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Tab^b V.— Mobtabity of Pneomococcob Types fob Digitabts Contkob and 

Treated Cases. 


DigUalis control. Digitalis-treated. Difference 


Tj-pe. 

No. of 

No. 

Mortality, 

'No. of 

No. 

Mortality, 

in 

mortality, 

cases. 

died. 

per cent. 

cases. 

died. 

per cent. 

per cent. 

I 

9S 

22 

22.4 

06 

23 

34.8 

12.4 

II 

130 

02 

47.7 

lOS 

49 

45.4 

-2.3 

Ill 

28 

9 

32.1 

25 

12 

48.0 

15.9 

IV to XIH and un- 








classified 

135 

33 

24.4 

128 

50 

39.1 

14.7 

Miscellaneous . 

13 

10 

— 

11 

6 



Totals 

404 

13G 

33.7 

338 

140 

41.4 

7.7 


Table V analyzes the factor introduced variation in the 
virulence of the specific pneumococcus types. It shows that in 
all types, except T.vpe II, the mortality of the digitalis-treated cases 
is higher than that of their controls. 


Tabbe VI. — Mobtality' of Pneumococcus Types by Age Gboups fob Digitabis 
C oNTBOB AND TbEATED GbOUPS. 

Digitalis control. Digitalis-treated. Difference 


Age in 

No. of 

No. 

Mortality, 

No. of 

No. 

Mortality, 

ill 

mortality. 

Type, years. 

cases. 

died. 

per cent. 

cases. 

died. 

per cent. 

per cent. 

T J 

r 10 to 39 . . 

G2 

6 

9.7 

33 

6 

18.2 

8.5 


40 plus . . 

3G 

IG 

44.4 

33 

17 

51.5 

7,1 

TT J 

' 10 to 39 . . 

63 

21 

39.6 

64 

17 

31.5 

-8.1 

II 

40 plus . 

77 

41 

53.2 

00 

36 

60.0 

G.S 

rnl 

' 10 to 39 . . 

11 

1 

9.1 

9 

4 

44.4 

35.3 

ili < 

40 plus . 

17 

8 

47.1 

16 

S 

50.0 

2.9 

IV to XIII and un- 








classified; 









10 to 39 , . 

72 

12 

15.5 

53 

15 

28.3 

12.8 


40 plus 

63 

21 

33.3 

75 

35 

46.7 

13.4 


Table VI subdivides the pneumococcus types into younger and 
older-age groups. It reveals that the single exception regarding 
the higher mortality in the digitalis-treated cases is found in the 
younger age group with Type II pneumococcus infections. No 
explanation has been found for this exception. However, if all 
cases which were admitted to the series (not excluding cases dis- 
charged at their own risk, cases in the C and D series which received 
no digitalis, and deaths occurring within twenty-four hours after 
admission) are analyzed, we find that, in common with all other 
types, the mortality of the digitalis-treated group in Type II 
infections is higher than in the control group. 

The factor of virulence maj'^ possibly be measured bj^ the inci- 
dence of septic complications. Again this factor is found not to 
influence the relative mortality of the control and digitalis-treated 
cases. 

It was suggested that if the cases with septic complications Avere 
excluded from the series a better comparison could be drawn of the 
mortality in the control and digitalis-treated cases. Table VIII 
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makes a comparison of the mortality rates of the presumably 
milder, uncomplicated cases, and the difference between the control 
and the treated groups is seen to persist. 


Table VII. — Mortality of Cases 'with Septic Complications for Digitalis 
Control and Treated Groeps. 


Digitalis control. 


Digitalis-treated. 


No. of 


Pneumococcic complication. cases. 

Empyema 13 

Endocarditis 1 

Pericarditis 3 

Meningitis 0 

Arthritis, suppurative ... 0 

Lung abscess 2 

Otitis media, purulent ... 5 


No. 

died. 

6 

1 

3 

0 

0 

1 

3 


No. of 
cases. 

16 

1 

0 

4 

2 

1 

3 


No. 

died. 

11 

1 

0 

4 

2 

1 

0 


Totals .... 
Mortality 

Difference in mortality 


24 14 

58.3 per cent 

12.1 


27 19 

70.4 per cent 

per cent 


Table VIII. — Mortality of the General Series Excluding Cases with Septic 
Complications for Digitalis Control and Treated Groups. 



Digitalis control. 

Digitalis-treated. 

Difference 

in 

mortality. 


No. of 

No. 

Mortality, 

No. of 

No. 

Mortality, 

Group. 

cases. 

died.. 

per cent. 

cases. 

died. 

per cent. 

per cent. 

General Series 

. 404 

136 

33.7 

338 

140 

41.4 

7.7 

“Septic” cases 
Series excluding 

. 24 

14 

58.3 

27 

19 

70.4 

12.1 

“septic”, cases 

. 380 

122 

32.1 

311 

121 

38. 9 

6.8 


Table IX. — Comparative Mortality of Patients with Negative and Positive 
Blood Cultures for Digitalis Control and Treated Groups. 

Digitalis control. Digitalis-treated. Difference 

. • . . « , in 



No. of 

No. 

Mortality, 

No. of 

No. 

Mortality, 

mortality. 

Blood culture. 

cases. 

died. 

per cent. 

cases. 

died. 

per cent. 

per cent. 

Positive 

54 

43 

79.6 

53 

42 

79.2 

-0.4 

Negative 

. 124 

25 

20.2 

116 

40 

34.5 

14.3 


It may be asserted that cases with frank septic complications do 
not .truly represent all cases of so-called sepsis, such as septicemia 
in which no localization has occurred and that the cases with jtosi- 
tive and those with negative blood cultures form a better basis for 
comparison. Table IX shows that in the most severe cases, those 
with positive blood cultures, there is no difference in the mortality 
rates between the control and digitalis-treated groups, while in 
the milder cases, with negative blood cultures the mortality is 
14.3 per cent higher for the treated group. 


Table X.— Mortality and Incidence of Auricular Fibrillation and Flutter. 


Auricular fibrillation 
and flutter. 

Number of cases 
Incidence in series . 
Number died 
Mortality 


Digitalis 
control 
(429 cases). 

, 17 

4.0 per cent' 
9 

52.9 per cent 


Digitalis- 
treated 
(406 cases). 

16 

3.9 per cent 
14 

87.5 per cent 


Total, 
all cases 
(835 cases). 

33 

4,0 per cent 
23 

69.7 per cent 
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Table X shows that the incidence of auricular fibrillation and 
auricular flutter is the same in the control and the digitalis-treated 
groups. The mortality is, however, distinctly higher in the digitalis- 
treated group. Although the number of cases is not sufficient to 
warrant drawing conclusions the inference is clear. These compli- 
cations are now being subjected to further study and communica- 
tions on this subject will be issued subsequently. 

Conclusion, Although the Committee would prefer to continue 
the investigation on the results of digitalis therapy in pneumonia 
and observe a larger number of cases over a series of years, it was 
the unanimous opinion of the Committee and its advisers that the 
results obtained thus far do not justify continuing the routine 
administration of digitalis to patients suffering with lobar pneumonia. 

(a). The committoc for the study of digitalis in pneumonia is composed of Drs. 
Norrie and Woodruff of the First (Columbia University) Medical Division, Drs. 
Dubois, Niles and Eggleston of the Second (Cornell University) Medical Division, 
and Drs. W 5 'ckoff and DeGraff of the Third (New York University) Medical Di\’ision 
of Bellevue Hospital. 

(i»). The Fellows in Medicine in charge of the digitalis investigation were Marjory 
Shearer, M.D., during the first year, and Janet G. Travell, M.D., during the second 
year. The authors desire to express their appreciation for the invaluable sendees 
rendered by these Fellows. 
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BARIUM CHLORID IN THE STOKES-ADAMS SYNDROME 
OF COMPLETE HEART BLOCK. 

Negative Results in Eight Cases. 

By Aaron E. Parsonnet, M.D., 

NEWARK, N. J., 

AND 

Albert S. Hyman, M.D.; 

NEW YORK CITY. 

Complete heart block with auricular and ventricular dissociation 
has always attracted the attention of clinicians. The peculiar 
physiologic phenomena occurring in this condition have been a 
constant source of further investigation both in tlie laboratory and 
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clinic. The factors involved in the development of independent 
auricular and ventricular rhythms have long been known; any pro- 
cess which prevents the excitation wave from completing its journey 
from the sinoauricular node through the auricular^ musculature to 
the auriculoventricnlar node of Tawara will permit the establish- 
ment of an independent ventricular rhythm. We have previously 
pointed out the life-saving mechanism which is involved in this 
interplay of the two pacemakers of the heart.^ 

Where the ventricular rhythm is regular and the rate averages 
from 36 or more beats per minute the patient may experience no 
especial diflBculties, and if he lives within the functional capacity of 
his heart the condition may persist for many years. Mackenzie^ 
watched several such cases for about twentyyears. Harris® reported 
a case which lived for twenty-eight years; Willius^ studied a case 
fifteen years after its original onset. Wells and Wiltshire’s® patient 
had the condition for twelve years, and Lewis® saw a patient with 
complete heart block for fifteen years. Two cases under our 
observation have lived for eleven and eight years respectively. 

On the other hand, where there are irregularities of rhythm and 
when the ventricular rate is so slow that the development of the 
Stokes-Adams syndrome is present or imminent a frantic search 
for remedies must be made, more especially if the seizures are fre- 
quent. The past decade has seen many modes of therapy recom- 
mended for the relief of this serious phase of complete heart block. 
Wenckebach showed that after a simple exercise test a complete 
heart block might be temporarily broken up; an increase in the 
circulation of the conducting system area of the heart was said to 
enhance the probability of conduction. In such cases Phear and 
Parkinson^ demonstrated, in 1922, that adrenalin, injected either 
subcutaneously or intravenously, exerted a favorable effect upon 
the convulsive seizures due to the Stokes-Adams phenomenon. 
Prior to this, in 1916, Danielopolu® reported the experimental use 
of adrenalin for the relief of unconsciousness due to cerebral anemia 
from the slowly acting ventricle of complete heart block. 

Whether adrenalin enhanced conduetivity by increasing the 
circulation of the bundle system through vasodilatation of its 
intrinsic vessels as suggested by Cushny,® or whether it is due to 
stimulation of the sjnnpathetic nerve endings in the auriculoven- 
tricular bundle with subsequent improvement of conductivity as 
maintained by Routier,^'' certain it is that adrenalin exerts a definite 
though brief action in this condition. 

Atropin, when used in large doses, has in certain cases been 
apparently of value; where the Stokes-Adams syndrome is dependent 
upon overactivity of the vagus so that conductivity of the bundle 
system is inhibited the belladonna derivatives may prove to be a 
physiologic antidote. From a clinical point of view, however, little 
if any relief has been secured from this remedy. Herman and 



358 


PARSONNET, HYMAN: 


Ascliman/i in a study of atropin in complete heart block, have found 
it to be of sliglit symptomatic value for the relief of syncope even 
if there was an increased auricular rate. 

Many other drugs from time to time ha^'e been suggested; 
tltyroid gland substance or its chemical derivative, tlijTOxin, has 
recently been again urged in this condition. Drake^® reported some 
success with the administration of this substance in a case of com- 
plete block with the Stokes-Adams sjmdrome. Blacivford and 
Willius,^® as long ago as 1917, reported favorable results obtained 
in 4 cases of this t}T)e treated by injections of thyroxin. Even 
digitalis, the use of which has been theoretically barred in any 
condition of depressed conductivit 3 ’’, has been shown bj'’ Erlanger^'* 
to be of value in cases of heart block due primarilj'’ to insufficient 
coronar}'' circulation. "Where congestive failure has rendered the 
junctional tissue relativelj'- unresponsive, digitalis, bj'- improving 
the nutritional state of the m^mcardium in general, can exert a 
benign influence. 

Much controversial opinion has been expressed for and against 
numerous other incidental agents which have been reported from 
time to time in isolated instances; in view, however, of the unreliable 
results obtained from the more commonlj'" used remedies already 
mentioned, this is unavoidable, and tlie quest for a specific agent is 
still in progress. Apparentlj'" manj’’ drugs offer relief under certain 
ill-defined conditions occurring simultaneous!}" with the Stokes- 
Adams sjmdrome as it is seen in complete heart block. The nitrites, 
theobromin, euphyllin, alpha-lobelin, cardiazol, coramin, camphor 
and even dextrose have been reported serviceable. 

Finally, the salts of barium and calcium have been suggested. 
Based upon the well-kno'svn experimental work of Rothberger and 
Winterberg,^® conducted on dogs and controlled bj" electrocardio- 
graphic studies, it was shown that both drugs increased the irri- 
tability of the cardiac muscle. In 1923 Wilson and Herman^® 
reported the first clinical use of barium chlorid for the relief of tlie 
Stokes-Adams syndrome. Following this, Cohn and Levine^^ gave 
their experiences in 3 cases where barium chlorid was given by 
mouth, Levine subsequently collected 2 additional cases^® and 
later a third^® case which received adrenalin intracardiallj", together 
with barium chlorid by mouth. 

The favorable results in these cases have been confirmed bj" others; 
Parsons-Smith,^® Strauss and Mej^er^^ and Price and IShsse^® have 
obtained various degrees of success with barium chlorid. On the 
other hand, Heard, Marshall and Adams"® were not favorably 
impressed by tlie action of barium chlorid in their patient. 

The rationale of barium chlorid therapy for the prevention and 
relief of the Stokes-Adams sjmdrome that is due to complete heart 
block is based upon the increase in the irritability curve of the 
ventricle when the drug is given in sufficiently large doses. It has 
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also been shown that the degree of resistance offered to the excitation 
wave as it approaches the atrioventricular junction of the heart is 
decreased almost to the same extent as the increase in the irrita- 
bility of the myocardium. These two factors, while producing the 
same ultimate effect, are concerned with two different functions of 
the heart. From a theoretic point of view, either of these processes 
if effective will permit previously blocked impulses to pass through 
from the auricle to the ventricle and would assure the re&tablish- 
ment of a normal auriculo ventricular iliythm. On the other hand, 
when the irritability curve is increased the ventricles may go into 
such a state of sensitivity that ventricular fibrillation may develop. 
Such attacks of ventricular fibrillation have been reported from time 
to time. With this as its only contraindication, many authors have 
recommended barium chlorid for Stokes-Adams seizures. 

We, however, have been unable to confirm the uniformly effective 
results of previous investigators. In the close scrutiny demanded 
of any new remedy, negative findings may often be of greater signifi- 
cance in the total estimation of therapeutic value than the occasional 
confirmatory reports. This holds true of any new therapeutic 
agent; Puckner and Leech^'^ and Leake^® have stressed this as one 
of the cardinal requisites in appraising an acceptable new remedy. 

We have been interested in the use of barium in a series of 8 cases 
of complete heart block complicated by the Stokes-Adams syndrome. 
In none of these cases were we able to obtain any semblance of 
pharmacologic or physiologic action either good or bad. Special 
attention was focused upon the quality and the source of barium 
employed; through the courtesy of a pharmaceutical laboratory in 
Newark, N. J., a standard tablet containing 0.04 gm. of chemically 
pure barium chlorid was prepared. These tablets were readily 
soluble in water and conformed to the standard fragility tests. 

Amounts var;^dng from 0.04 to as much as 0.6 gm. were given in 
twenty-four hours; these doses were continued in various cases from 
one week to three months and electrocardiographic control of each 
case was made every two weeks to t«’-o months. Full cooperation 
of the patients was secured by informing them of the experimental 
character of this remedy, and they were instructed to report imme- 
diately upon the development of any new or unusual symptoms. 
In the period of over three years during which this study was con- 
tinued only twenty-one emergency calls were made, most of which 
had no relation to the patients’ cardiovascular condition. Durmg 
the same period 2 patients have died, both of whom were subject 
to severe Stokes-Adams attacks and in whom there was extensive 
involvement of the coronary arteries. 

A brief resum6 of these 8 cases follows: 


Case Reports. Case I.— A. E., male, aged fifty-sLx years baker iin 
of fi%-two the patient had pursued an active and wgorous life^ 
At that time he began to complain of stenocardia which prevented him from 



360 


PAIISONNET, imiAN: 


continuing Iiis occupation. The anginal seizures Avere at first easily con- 
trolled by the use of theobromin, but two years later the attacks had become 
very severe and rendered the jjatient bedfast. The attacks then disappeared 
and the patient was able to move cautiously around the house. While 
sitting in a chair one day he was seen to fall fonAmrd and dropped uncon- 
scious upon the floor; the family physician, on his arrival found that the 
patient had recovered consciousness but was still mentally confused. 
Physical examination at that time showed the pulse to be extremely slow, 
averaging from 26 to 32 beats per minute. The blood pressure was 100 
systolic and 60 diastolic and the heart sounds were of very poor quality. 
During the next few months he had_ several such fainting spells, the last 
of w'hich was so severe that the patient remained unconscious for almost 
an hour. On the following day he was referred to one of us for cardio- 
vascular study. 

Electrocardiograpliic examination (Fig. 1) revealed a complete auricular 
and ventricular dissociation; the ventricular rate was rather regular at 
26 beats per minute, Avith an auricular rate of about 72. There were Tav&vq 
alterations in all leads suggesting considerable coronarj’^ arterj'^ inAmWement. 
There AAms no axial deviation of the heart but there were apparently tAvo 
centers for the origin of the Amntricular beat. 

The general physical examination shouted the typical change seen in 
adAmnced myocardial disease: the patient was dyspneic, his mucous mem- 
branes Asmre cyanotic and he had the peculiar pallor so often seen in coronarjf 
disease. The heart wms greatly enlarged and the cardiac impulse almost 
imperceptible. The liAmr Avas not enlarged but a slight pretibial edema was 
present. The Wassermann A\ms negathm. 

A diagnosis of Stokes-Adams sjmdrome as a result of complete heart 
block AA'as made and the patient was placed upon moderately large doses 
of euph 3 fllin. The attacks continued to occur, hoAveA’^er, AAdth alarming 
regularity and after a six AA'eeks’ trial Asdth this drug it was abandoned. 
Adrenalin was used frequently during the attacks with inconstant results; 
sometimes the patient could be restored to consciousness Avithin hah a 
minute, at other times 2 and even 3 injections A\'ere apparently without 
effect, the patient returning to consciousness spontaneously. 

On October 10, 1928, t& patient was first placed upon barium chlorid 
therapJ^ The standard tablets containing 0.04 gm. were giA'^en three times ' 
a daj’^; this quantity was cautiously raised over a period of two AA^eeks to two 
tablets cA^ery four hours for 6 doses, representing 0.32 gm. in twenty-four 
hours. This amount was then continued OA’-er a period of twenty-one days 
making a total of 8.48 gm. for the first month. During tliis time no effect 
directly attributable to the barium w’^as noted. Electrocardiographic 
studies remained unchanged and clinically the patient continued to haA^e 
his commlstye seizures. Treatment was then stopped for about ten days 
during which time the patient Avas taken to Lakewood, N. J. While there 
he had tAV'o seA'ere attacks which so alarmed his relatWes that he was ■ 
promptly returned home. On close questioning it was found that these 
attacks Avere no more severe, perhaps, than those occurring while under 
barium therapj^. The patient expressed the belief that barium seemed to 
help him so that he A\ns again placed on 0.32 gm. per day. This amount 
he continued to take until March 3, 1929, a period of 126 daj^s, during which 
40.32 gm. of barium were taken altogether. 

On that latter date he had an attack so seA’^ere that even an intracardiac 
injection of adrenalin failed to arouse him. His pulse at the Avrist AA^as imper- 
ceptible and the heart sounds Avere Amry AA’eak and irregular at a rate esti- 
mated to be about eight or nine beats per minute. With the onset of pul- 
monary edema, A'omiting took place and the patient promptlj’’ became con- 
scious. He Avas noAA’’ confined to bed AAuth infrequent attacks for the next tAA'O 
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Fig. 5.— Complete heart block wdth right bundle-branch involvement. 



Fig. 6. — Electrocardiographic studies made in London by Sir James Mackenzie in 

1022. 



Fig. 7. Simultaneous electrocardiographic and polygraphic studies made in 192S. 
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months, during which time no barium was given. On July 1 a final electro- 
cardiogram was taken (Fig. 2), the ventricular rate was 28 beats per minute 
and the auricular rate was about 66. There were T-wave changes now only 
in the first lead, but there was a well-marked left axial deviation of the heart. 
During the taking of the third lead a short paroxysm of ventricular fibrilla- 
tion was detected. One week later, on July 8, while on his way to our office, 
he dropped dead on the street. 

Case II.— B. D., female, aged sixty years, housewife, following climac- 
teric changes of an unusually stormy type covering a period from the age 
of forty-seven to fifty-three years, during which time she maintained a per- 
sistently marked hypertension, was first seen by us at the age of fifty-seven 
years. At that time she was exhibiting fuUy all the after effects of pro- 
longed hypertensive heart disease. Her dyspnea was especially distressirig; 
electrocardiographic studies at this time revealed a marked left axial de^da- 
tion of the heart with alteration of the T-waves in the first and second leads. 
There was a normal auriculoventricular rhythm. Routine therapy with 
prolonged bedrest was instituted. About fourteen months later, on March 
10, 1927, the patient was seen again: the complaint at this time was the 
frequently occurring attacks of unconsciousness which developed even 
during sleep. Diagnosis of the Stokes-Adams syndrome was made upon 
the discovery of a complete auricular and ventricular dissociation; electro- 
cardiographic studies were corroborative. The patient was immediately 
placed on six tablets of barium chlorid a day; on April 19, after having taken 
a total of 9.6 gm. of barium chlorid without any therapeutic improvement, 
the drug was discontinued. No difference either in frequency or duration 
of the attacks was observed. The patient is still alive; the attacks are 
perhaps less frequent than previously and no treatment except nuld seda- 
tives has been used for the past year. 


Case III. — W. D,, male, aged fifty-nine years, street-car conductor, 
a man of unusual physique and giving a history of former athletic prowess, 
having been a hammer thrower, was suddenly stricken on the street with 
a dizzy spell. This attack was followed in subsequent weeks by similar 
seizures, some of these accompanied by lapses of consciousness. He came 
under our observation September 16, 1926, at which time a diagnosis of 
complete heart block ^th Stokes-Adams sjmdrome was readily made. 

Electrocardiographic studies (Fig. 3) showed a right bundle-branch block, 
T-wave alterations in Lead I and a complete auriculoventricular dissocia- 
tion. The auricular rate averaged about 80 and the ventricular rate was 
constant at 44. This case presents a rather unusual feature, namely, the 
/ Stokes-Adams sjmdrome in a relativelj'" Ifigh ventricular rate. Barium 
therapy was instituted on October 3, 1926; four tablets were given daily 
until December 27, 1926, a total of 20.5 gm. was given. No appreciable 
result was noticed and therapj'^ "was discontinued. 

After three years with little or no drug therapy the patient is still strug- 
gling along, dividing his time between chair and bed. 


Case IV.— P. S., male, aged sixty-six years, retired,-came under observa- 
tion on January 7, 1928, with a liistory of Stokes-Adams seizures for the 
past j'ear. He had been studied in several clinics in this country and 
abroad. A large and varied collection of electrocardiographic tracings was 
prpented to us: all were more or less similar and indicated a well estab- 
hshed dissociation. This patient had experienced a remarkable array of 
therapeutic measures, scientific and otheruise, the only omission being 
^o»sidered this an excellent opportunity to demon- 
strate the efficacy of this remedy. Treatment was promptly started by 
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gi^’ing three tablets a day, which quantity was gradually raised until 
at the end of a month’'he was receiving eight tablets a day, wliich dosage 
was continued for another six weeks, making a total of 18.24 gm. of barium. 
To the chagrin of the family and ourselves, no change of any Snd was noted 
and the drug was abandoned. The patient ex'perienced no change in his 
condition but on December 10, 1928, while at dinner was seized vdth steno- 
cardial pain and expired in a few minutes. 

Case V.— H. McG., male, aged fifty-one years, former bartender, mth 
a long alcohohc history, negative Wassermann, was previously studied at a 
local cardiac clinic, where a diagnosis of complete heart block vdth the 
Stokes-Adams sjmdrome was made. The patient was referred to us for 
barium therapy. We began on May 26, 1929, with six tablets per day and 
continued on this dosage until August 4, a total of 18.24 gm. of barium 
ha\dng been administered. As in the previous cases, no change in the 
patient’s status could be noticed. His condition at present is much aggra- 
vated by frequent attacks of coronary seizures in spite of the large doses 
of metaphylhu which he has been receirdng. 

Case VI,— M. F., male, aged fift 3 ^-six years, jeweler, an obese individual 
weighing 248 pounds, with a long cardiovascular history has been under 
our care since March 8, 1927. At that time he showed rather typical elec- 
trocardiographic findings, a left a.xial deviation, T-wave alterations, and 
frequent left ventricular extras 3 ''stoles of the fundamental t3T5e. A regime 
of reduction b 3 '’ diet and mild ph 3 ’’siotherap 3 ’’ was instituted with rather 
indifferent results, as the patient was decided^ noncooperative. On June 
12, 1928, following a burglar scare at his place of business he was found 
unconscious on the floor. It was thought that he had been attacked, but 
the attending ph 3 ''sician, noting the extreme bradycardia, made a tentative 
diagnosis of heart block with the Stokes-Adams s 3 ’’ndrome. After a period 
of hospitalization, during which time complete studies were made, a diag- 
nosis of complete dissociation was confirmed. The electrocardiographic 
studies were interesting (Fig. 4) in showing not only the block phenomenon 
but the change in the electric axis of the heart. 'iWiere formerly there had 
been a well marked left axis deviation, now all of the Q-R-S complexes 
were upright. This observation is not an infrequent occurrence in complete 
block; many authors have noted the change from a left to a right de^dation. 

The patient left the hospital on a maintenance dose of tw'elve tablets of 
barium daily, the thought being that in an individual of such large propor- 
tions a greater dosage might be indicated. On August 2, after having 
taken 23.52 gm. of barium in forty-nine days, no improvement of any kind 
was noted. The patient continued to have rather frequent seizures of syn- 
cope, some of which were so severe that sphincter control was lost. With 
a basal metabolic rate of —35, thyroid was given with a double purpose in 
\dew: first, in an attempt to remedy the overweight factor and second, 
to determine its value in the Stokes-Adams s 3 mdrome. Some improvement 
was noted in both conditions for some time. The patient is still alive, refus- 
ing all treatment. 

Case VII. — H. G., aged sixty-eight years, merchant, male, has been 
knowm to us for the past seven 3 ’’ears, during wloich time he has always had 
a bradycardia averaging about 30 to 40 beats per minute. Electrocardio- 
graphic studies made in 1923 showed a complete dissociation but the patient 
experienced no especial difficulties until 1928. He had retired from business 
and was leading a very regular but inactive life. On February 12, 1928, he 
suffered his first Stokes-Adams attack which lasted a few minutes; sub- 
sequent to this and occurring at more or less regular intervals he was seized 
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■with attacks of syncope which were relieved without special therapy. On 
July 17, 1928, during a very hot spell, he experienced his worst attack and 
was unconscious for over an hour. He was given an intracardiac injection 
of adrenalin which seemed to have been somewhat effective. Of especial 
interest is the' fact that there was no- change in the ventricular rate during 
the period of unconsciousness, although the heart sounds were very much 
weaker. Barium therapy was instituted the following day and continued 
until November 10, 1928, a total of eighty-three days during which period 
26.56 gm. were given. No therapeutic efect having been secured by this 
time, treatment with this agent was discontinued. 

Electrocardiographic studies which were taken from time to time showed 
no or very little change (Fig. 5). This is a typical tracing; a right bundle- 
branch block was always present together with changes of the T-waves in 
Lead I. This patient is still alive and in the past two months bedridden. 

Case VIII.— B. I. W., male, aged fifty-nine years, is extremely interest- 
ing in that he is a physician who has studied his own case over a per- 
iod of about fifteen years. His description of the subjective symptoms for 
the entire course of his illness are picturesque and can only be related here 
but briefly. He was told in 1915 that he was suffering from “fatty heart” 
and high blood pressure: after a prolonged course of digitalis therapy he 
was forced in 1919 to give up the practice of medicine. In 1922, he was 
examined by Sir James Mackenzie, and electrocardiographic tracings taken 
in London (Fig. 6) showed a complete auricular and ventricular dissociation 
■with a ventricular rate of 22 beats per minute. He came under our observa- 
tion in 1927; he had no especial complaints and was Imng an extremely 
cloistered life. He had conducted a number of experiments upon himself 
and was well versed in cardiovascular literature. He had used no special 
remedies and was of the opinion that alcohol was of decided advantage in 
the treatment of heart block. On September 16, 1927, he experienced his 
first Stokes-Adams attack; it occurred while bending over to lace his shoes. 
He collapsed on the floor and was unconscious for about ten minutes. 
During the next two months he had eight such attacks and on November 20, 
at his request, he was placed on barium medication. At first he received 
only three tablets a day but this he increased to as liigh as fifteen. On 
January 1, 1928, after ha-ving taken 16.4 gm. of barium over a period of forty- 
one days ■with no change in the character or frequence of the seizures, we 
agreed to abandon it. He is back to his alcohol ■with apparent relief, the 
attacks now occurring about once a month and of shorter duration. He 
possesses a unique series of electrocardiographic tracings: Fig. 7 is a simul- 
taneous electrocardiographic and polygraphic study. 

His ventricular rate now averages about twenty-five beats per minute but 
at times he said that it has been as low as eighteen. 

Summary. Table shows the specific details of barium therapy in 
S cases of auricular and ventricular dissociation exhibiting the 
Stokes-Adams sjTidrome. In no case did the barium exert any 
influence, either good or bad, upon the frequency or severity of the 
seizures, nor was the progress of the myocardial changes altered. 

Barium chlorid was given in doses ranging from 0,16 to 0.4 gm. 
per day. It was administered in one case as long as one hundred 
and twenty-six days and in no case less than forty days. The total 
amount of barium taken altogether varied from 9.6 to 40.32 gm. 
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SUAIMAHV OF ReSUI-TS. 


Ciisc 

No. 

Sex. 

Age. 

Dose in 

24 hours. 

Days 

given. 

Total 

bariutn. 

Results. 

1 

. . M 

56 

0.320 

126 

40.32 

Died. 

2 . 

. . F 

60 

0.240 ■ 

40 

9.60 

Unimproved. 

3 . 

. . M 

59 

0.160 

79 

20.50 

Unimproved. 

4 . 

, . M 

66 

0.320 

62 

18.24 

Died. 

5 . 

. . M 

51 

0.240 

69 

18.24 

Unimproved. 

6 . 

. . M 

56 

0.480 

49 

23.52 

Unimproved. 

7 . 

. . M 

68 

0.320 

S3 

26.56 

Unimproved. 

8 . 

. . M 

59 

0.400 

41 

16.40 

Unimproved, 


The series comprised 7 males and 1 female, and the ages varied 
from fiftj'--one to sixty-eight years. There were 2 deaths in this 
series, but neither one of them occurred in a period less than three 
months after the administration of the barium. 

The doses used in our series of cases are far larger and extended 
over a longer period of time than any previously reported cases. 
We have been unable to demonstrate any effect from barium 
chlorid when given by mouth and in doses far in excess of those 
suggested by authors who have obtained favorable results with this 
substance in the treatment of complete heart block with Stokes- 
Adams sjmdrome. 

While this series of 8 cases is not large, Stokes-Adams sjmdrome 
is by no means common; we, therefore, feel that the series is exten- 
sive enough to challenge the test of barium efficacy. 
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A STUDY OF UNINFECTED MURAL THROMBI OF THE 
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(From tlie Medical Clinic of the Peter Bent Brigham Hospital, Boston.) 

A CARDIAC mural thrombus is an antemortem blood coagulum 
formed on the inner surface of the heart. It is characterized by 
being adherent to the endocardium, gray or grayish-red in color, 
granular, friable and microscopically may show definite organization. 
It is easily separated from the postmortem or agonal clots, since 
these usually are nonadherent and are pale, yellowish, smooth, 
elastic, gelatinous masses which do not show evidence of organiza- 
tion. The present study was limited to uninfected thrombi. Cri- 
teria of infection were based on general appearance, cultural and 
microscopic examination of stained sections and tlie clinical entity 
involved. 

These thrombus masses in the early days were called polyps 
because of their similar appearance to nasal polyps. Many of the 
earliest observations are now of doubtful value since no clear-cut 
distinction was made between agonal clots, various tumor masses 
and true thrombi occurring on the endocardial surface of the heart. 

In 1809 Allan Burns^ clearly described polyps or thrombi of the 
heart and supported the validity of the existence of such polyps. 
He noted the presence of such a polyp in the heart of a sufferer of 
angina pectoris. In 1814: William Wood^ made the first observation 
of a loose thrombus (ball thrombus) in the left auricle in a case of 
mitral stenosis. In 1872 Zahn® produced a thrombus mass by 
injury to vessel walls and by placing a foreign body into tlie circu- 
lation. Later, Eberth and Schimmeibush^ observed the early forma- 
tion of a tlirombus under the microscope in the living mesenteric 
vessel of a dog. As far as can be determined, thrombi have never 
been produced experimentally in the heart without first causing 
cardiac infarction. In 1909 Welch® wrote an extensive paper on 
thrombosis, including thrombi of tlie heart. He discussed the 
structure, formation and etiology of thrombi. 

A study was made of all tlie necropsy protocols at the Peter Bent 
Brigham Hospital for the interval 1913 to 1929 in which 2091 records 
were reviewed. The incidence of tlirombi of tlie heart in patients 
coming to necropsj^ was found to be approximately 5.3 per cent, or 
111 instances in 2091 necropsies. The general distribution during 
tJiese SLxteen years was fairly constant with a tendency for the 
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proportion to increase latterly because of the larger number of 
patients admitted who were suffering from extreme cardiovascular 
disease. 

Considering the sex incidence of these cases, 73 occurred in males 
and 38 in females. Thus, tlie frequency appears to be about twice 
as great in males as in females. As will be seen below, this probably 
is caused by the greater frequency of coronary artery disease in the 
males. It is apparent from Table I tliat thrombi occurred with 
greatest frequency in the later years of life. The two decades from 
fifty to sixty-nine included more than half of all the cases. 

TABLE I. 


Decades. No. cases. Per cent. 

10 to 19 1 1.8 

20 to 29 1 

30 to 39 16 14.4 

40 to 49 20 18.0 

50 to 59 32 28.8 

60 to 69 32 28.8 

70 to 79 9 8.1 


In 100 cases in winch the Wassermann test was recorded, 89 
per cent were negative, 10 per cent -f--]- and 1 per cent -f. This 
is about the average incidence of a positive Wassermann in all 
cases coming to the hospital and, therefore, cannot be regarded 
as significant. 

A study of Table II throws light on some interesting relations 
concerning the sites of thrombus formation. In tliis series the 
frequency of thrombi was slightly greater in the auricles than in the 
ventricles. The two most common sites of thrombus formation 
were the tip of the left ventricle and the right auricular appendix. 
This was true for both isolated and multiple thrombi. Thrombi 
were found to be slightly more frequent on the left side of the heart 
than on the right (87 to 72). In analyzing the condition in the 
amricles and the ventricles separately, however, there was a great 
predominance in the right auricle as compared to the left (60 to 
28) and in the left ventricle as compared to the right (59 to 12), 


TABLE II. 

Location. No. eases. 

Left ventricle alone 31 

Right ventricle alone • . . . . .... 4 

Left auricle alone 9 , 

Right auricle alone 28 

Right auricle and left ventricle 11 

Right auricle and left auricle 11 

Right ventricle and left ventricle 5 

Left auricle and right %''entricle 2 

Left auricle and left ventricle 2 

Right auricle, left auricle and left ventricle 5 

Right auricle, left ventricle and right ventricle 4: 

Right auricle, left auricle and right ventricle 1 

Left auricle, left ventricle and right ventricle 1 
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It is apparent from a study of tlie pathologic finding in these 
cases that the sequence of coronary artery disease, cardiac infarction 
and mural thrombosis of the ventricles is the most common mechan- 
ism of the production of thrombi in the chambers of the heart. 

The weights of the hearts were recorded in 103 cases and are 
indicated in Table III. From the table it will be seen that in about 
92 per cent of the hearts the weights were considerably greater than 
normal, that is, over 400 gm. 


TABLE III. 


Weight of heart, gm. 

No. cases. 

Per cent. 

200 to 300 

3 

2.9 

300 to 400 

6 

5.8 

400 to 500 

19 

18.4 

500 to 600 

36 

35.0 

600 to 700 

24 

23.3 

700 to 800 

8 

7.8 

800 to 900 

6 

5. 8 

900 to 1000 

1 

0.9 


There were several types of anatomic conditions of the heart 
associated with thrombus formation. The majority had more or 
less generalized vascular disease of one form or another with myo- 
cardial degeneration; the next large group had valvular disease; 
there were 8 instances of syphilitic aortitis and 5 cases of rheumatic 
pericarditis. Of the valvular cases all 18 had mitral stenosis, 5 had 
aortic stenosis as well, 3 had tricuspid stenosis and 2 had, in addition, 
both aortic and tricuspid stenosis. 

TABLE IV. 


Location of infarct. Incidence. 

Pulmonary infarcts 47 

Renal infarcts 18 

Splenic infarcts 12 

Cerebral infarcts* 3 

Thrombosis of periplieral vessels. Incidence. 

Femoral artery 2 

Left internal iliac artery 1 

Superior mesenteric artery 2 

Middle cerebral artery 1 


* Because in some instances the autopsy did not include the examination of the 
brain, this figure is probably lower than is actually the case. 


The incidence of secondary periplieral emboli and infarction from 
these thrombi was studied and the results shown in Table IV. TJie 
data recorded are explainable on the basis of embolism arising from 
thrombi located in the proper side of the heart. Cases were not 
recorded where thrombi occurred in the right side of the heart and 
infarction took place in the peripheral vessels or organs other than 
tiie lungs. It is not possible to conclude that all the recorded 
infarctions were caused by emboli from crumbling, friable thrombi. 
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since in some instances the etiology may have been extensive local 
atheroma of the vessel walls. In the pulmonary group the infarc- 
tions of the lung may well have been caused by local changes in 
the pulmonary vessels, resulting in stasis and infarction. The rela- 
tive percentage of each mechanism of thrombosis and infarction is 
difficult to decide. 

Of the 34 cases of single auricular thrombi, 19 had embolic 
phenomena, or 56 per cent. Of the 35 cases of single ventricular 
thrombi, 15 showed emboli, or 43 per cent. In other words, auricu- 
lar thrombi were slightly more apt to produce peripheral emboli. 
Of 32 cases of single thrombi on the right side of the heart, 19 had 
embolic phenomena, or 59 per cent. Of the 37 cases of single 
thrombi on the left side of the heart, 15 showed emboli, or 40 per 
cent. It seems that no matter where the thrombus may be, whether 
ventricle or auricle, left or right side, the likelihood of resulting 
emboli is about 33 to 50 per cent. 

The general complaints that these patients presented were those 
commonly associated with cardiovascular-renal problems. Physical 
examination of the heart showed the usual findings that occur in 
valvular or myocardial disease. In 85 of the 111 cases there was a 
definite increase in precordial dullness as determined by percussion. 
Auscultation revealed murmurs in general accord with the vahmlar 
lesions. In 32 cases no murmurs of any character were noted. 
Poor quality of the heart sounds were recorded in 13 instances, gallop 
rhythm was present in 11 cases, and systolic murmurs at the apex 
occurred in 64. An electrocardiographic study was made in 87 
cases of this series. Of the irregularities found, heart block of 
various degrees formed the largest group (32), auricular fibrillation 
was present in 30 instances and premature ventricular beats occurred 
in 20 cases. Paroxysmal tachycardia was rare. Sixteen cases 
showed an abnormal form of the ventricular complex in the electro- 
cardiograms. A study of the kidney function in some showed the 
usual, findings associated with severe cardiovascular-renal disease. 
Blood pressure studies Avere unsatisfactory, since many of the 
patients were under obsen^ation a relatively short period of time. 
Approximately 50 per cent had an elevated blood pressure. 

Special Groups of Selected Cases, (a) Cardiac Infarction with 
Thrombi. There were 37 with cardiac infarction in the entire group ; 
of these, 27 were males and 10 were females. Thus in this group 
males were nearly three times as frequent as females, while in the 
unselected group males Avere not quite tAAUce as frequent as females. 
The aA’^erage age for females AA’^as 62.3 years, for males 59.5 years 
and the combined aA^erage was 60.3 years. There AA^as only 1 case 
of A-ahmlar disease and that showed healed endocarditis of the aortic 
A'ah’e. The coronary arteries were all diseased except three AA'hich 
were recorded as normal. This group included the 22 cases of 
complete occlusion of the coronary arteries. The site of single 



UNINFECTED MURAL' THROMBI OF THE HEART 


369 


thrombus formation was 22 in the left ventricle, 1 in the right 
ventricle and 1 in the right auricle. The location of multiple 
thrombosis was 4 in the left and right ventricles; 6 in the right 
auricle and left ventricle-; 2 in the right auricle, left ventricle and 
right ventricle; 1 in the right and left auricle and left ventricle. 
It will be seen from these data that in coronary thrombosis and 
cardiac infarction thrombi form chiefly in the ventricles and pre- 
dominately on the left side of the heart. In this series there were 
only 9 instances of right auricular and 1 case of left and right auricu- 
lar thrombosis. Ventricular thrombi were present in ail the cases.^ 

(b) Chronic Valmlar Disease. There were 18 cases in this group. 
Eleven were females and 7 males. The average age of the females 
was 45.9 years, and for the males 38.1 years. The average age for 
the entire group was 42.8 years. In this series, as in the preceding 
group, the females outlived the males. The males have a high 
incidence of coronary artery disease and a low incidence of valvular 
disease while the females have a greater frequency of valvular 
disease and a low rate of coronary artery disease. 

In the unselected group thrombi were almost five times as fre- 
quent in the right auricle as in the left. In the group (8 cases) of 
uncomplicated mitral stenosis thrombi were found four times in the 
left auricle, twice in the right auricle and twice in both the right 
and left auricle. Thus it would appear that mitral stenosis in- 
creased the frequency of left auricular thrombosis. In the 5 cases 
of mitral and aortic stenosis thrombosis occurred 5 times in the 
right auricle, twice in the left auricle. and once in the right ventricle. 
In 3 instances of mitral and tricuspid stenosis the thrombi occurred 
in the right auricle in all cases. In 2 cases of mitral, aortic and 
tricuspid stenosis thrombus formation occurred once in each auricle. 
Considering the 18 cases as a whole, there is some slight evidence 
that vahmlar disease may effect the location of thrombi. This is 
especially true of pure mitral stenosis cases. In this entire series it 
is interesting to note that ventricular thrombosis occurred only once 
and that was on the right side. 

A comparative study of the frequency of pulmonary and periph- 
eral emboli was made for valvular cases and coronary artery cases 
ha^Ing complete occlusion of one or more branches of the arteries. 
Of the ] S valvular cases 17 had associated pulmonary infarcts and 
only 6 peripheral infarcts. In the 22 cases of coronary artery 
disease witli cardiac infarction and formation of thrombi, pulmon- 
ary infarction occurred in 5 instances while peripheral infarction 
occurred ^ 13 times. Thus coronary artery disease with mural 
thrombi is associated with a higher frequency of peripheral embolic 
plicnomcna into tlie general circulation while valvular disease is 
more likely to be associated with pulmonary infarction. 

(c) Ayricnlar FibriUaiion mth Thrombi . " In 31 cases tliere was 
good clinical evidence of persistent auricular fibrillation. This 
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group was selected in order to study the effect of this irregularity on 
the site of formation of cardiac mural thrombi. Thrombi were 
found in the right auricle in 10 instances and in the left auricle in 
5 cases. There were 8 cases in which thrombi occurred in both tlie 
right and left auricles; 3 cases with thrombi in the right auricle, left 
auricle and left ventricle; 1 case witli left auricular and right ven- 
tricular thrombosis; 1 case with right auricular, left auricular and 
right ventricular thrombosis. There were 3 cases with single 
thrombi in the left ventricle. Two of these were accounted for by 
the fact that they were instances in which auricular fibrillation 
developed after coronary thrombosis. The third case had an infarct 
probably caused by coronary disease, although the actual condition 
of the coronary arteries was not recorded in this instance. There 
were 5 other cases in which ventricular thrombi occurred together 
with auricular tlirombi. There was no gross disease of the coronary 
arteries sufficient to account for the ventricular thrombi. In this 
series thrombi occurred in the right auricle in 22 instances, 18 in 
the left auricle, 6 in the left ventricle and 2 in the right ventricle. 
Thrombi occurred in the auricles 40 times as against 8 times in the 
ventricles. Right auricular thrombi were more frequent than left 
auricular thrombi (22 to 18), while left ventricular were more com- 
mon than right ventricular thrombi (6 to 2), Fifteen of the 31 
cases in this series had chronic vahmlar endocarditis. 

It follows from the above that of the 31 cases who had auricular 
fibrillation, all but 3 had auricular thrombi (90 per cent). Of the 
other 80 cases in this entire series that did not show auricular fibril- 
lation only 43 had auricular thrombi (54 per cent). There can be 
no doubt but that auricular fibrillation increases the incidence of 
tluombus formation within the auricles. 

(d) Ball Thrombi. In this series of cases there were 2 instances 
of ball thrombi. Both cases presented the usual finding reported by 
Goljajew® in that they occurred in the left auricle in cases of mitral 
stenosis, 

(e) Heterogeneous Group. There were 39 cases which did not 
fall into any large well-defined group. Analysis did not reveal any 
significant facts. 

Mechankms of the Formation of Cardiac Mural Thrombi, (a) Cor- 
onary vascular disease with occlusion or thrombosis of the lumen 
generally results in myocardial infarction. Wearn^ has shown that 
if the process of obliteration of the coronary arteries is slow the 
vessels of Thebesius gradually may become able to supply to some 
degree the needs of the heart muscle, and gross infarction may not 
occur or at least may be less extensive, "l^fiien the infarcted myo- 
cardium involves the endocardium there is probably a liberation of 
tissue juices which enhances the formation of a mural thrombus. 
This mechanism accounts for one-third the total number of cardiac 
mural thrombi, ’ 
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(6) A second method of formation seems to depend mainly on 
stagnation of blood in the auricles. Several factors probably play 
a part in bringing about the final result. Certainly such a func- 
tional irregularity as auricular fibrillation effects profoundly the 
normal flow of blood from the auricle to the ventricle. This com- 
bined incoordination of the auricles and the ventricles and^ the lack 
of an effective auricular contraction tend to cause stasis in the 
recesses of the auricle. Disease of the myocardium as caused by 
rheumatic fever and syphilitic infection may weaken the strength 
of contraction as evidenced by the replacement of muscle with 
fibrous tissue. Stenosis of the valves with associated regurgitation 
slows the flow of blood, increases the work of the heart and favors 
stagnation of blood in the auricles, hdoreover, dilatation of the 
auricles so common in congestive heart failure adds to the other 
harmful factors in producing stagnation of blood and in impairing 
the health of the myocardium and especially of the underlying endo- 
cardium. The fact that over 75 per cent of auricular thrombi in 
this series occurred in the auricular appendices emphasizes the 
importance of stagnation of blood as a factor in the formation of 
mural thrombi. 

Diagnosis o£ Cardiac Mural Thrombi. The antemortem diagnosis 
of cardiac mural thrombosis offers many difficulties. There has 
never been reported any sign or group of signs that are pathogno- 
monic. Although the finding of cardiac thrombi is not uncommon 
at necropsy, it is still a rare clinical diagnosis. This is accounted 
for by the fact that they so frequently remain silent throughout 
the course of the disease and then form only an incidental postmor- 
tem finding. There are certain cases when a thrombus may be 
suspected. Cases of coronary thrombosis with evidence of periph- 
eral embolism will be found to have a high incidence of cardiac 
mural thrombosis. Chronic valvular heart disease with auricular 
fibrillation and evidence of either pulmonary or peripheral infarc- 
tion will almost surely have cardiac thrombi. Necropsy shows that 
approximately 20 per cent of hearts with chronic valvular disease 
and 84^ per cent with coronary thrombosis have cardiac mural 
thrombi. Consideration must be given to the type of case, age 
limits and presence of other constitutional disease. There will be 
left a large group in which the thrombi remain silent and give no 
evidence of their presence and are only to be found at necropsy. 

Summary. ^ L Uninfected antemortem mural thrombi of the heart 
were found in 5.3 per cent of all necropsies jierformed at the Peter 
Bent Brigham Hospital. 

2. Cardiac mural thrombi were twice as frequent in males as in 
females. The majority of these patients died between the ages of 
forty to seventy years. The cases with ventricular thrombi fol- 
lowing cardiac infarction formed the oldest age group (sixty-two 
years). There was a large middle-aged group with valvular disease 
(forty-hve years). 
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more satisfactory than those in use, we began investigating our 
reactions to changes in intrathoracic pressure as revealed by varia- 
tions in systolic, later in diastolic pressure, and then in heart rate 
counted at the apex. Our experiences and review of the literature 
soon convinced us that accurate standardization was essential if 
comparable results were to be obtained. We wish to emphasize 
the importance of this, as doubtless lack of it has led to statements 
by many cardiologists that these tests are of little value in deter- 
mining myocardial efficiency. We are convinced that the fault 
was more with the method than the tests. There being no reliable 
basis for comparison, as no constant standard had been used, 
results obtained could scarcely be satisfactory. 

Within the past year Master and Oppenheimer^ have brought 
forward an exercise test which has made standardization possiWe, 
for when carefully applied it permits accurate measurement of work 
done. It will not be described here because it has been so ably 
presented by them. They provided tentative standard tables 
showing the work which should be performed by normals of a given 
sex, age and weight; the pulse and blood pressure to return to the 
pre-exercise figures within two minutes. We have simplified these 
tables for our use by exTDressing the work done in terms of numbers 
of ascents, thus avoiding the necessity of calculation and correction 
for height. The steps described by them have been so modified 
by us that they are now portable and may be quickly opened and 
folded together (Fig. 1). A simple, convenient and well-standard- 
ized exercise, to which all are accustomed, is now available and com- 
parable quantitative measures of myocardial condition under 
ordinary metliods of examination made possible. As data accumu- 
late and are analyzed, greater accuracy in application and interpre- 
tation will be attained by splitting up the present age and weight 
groupings and adjusting the number of ascents for each group. 

We are at present using pulse rather than systolic pressure as a 
measure of the rate of return to pre-exercise values. Records of 
both are being kept, however, in the hope that later, through 
comparison, their relative merits may be established. The impor- 
tance of shortening of breath developed by this exercise and accu- 
rately measmed by the flarimeter will be explained later. This 
shortening, moreover, with rate of its return, gives promise of being 
a better index of circulatory response to standard exercise than 
either pulse rate or systolic pressure. 

The series of events which occur during the exercise are dis- 
tinctly different from those which take place when instruments 
are used to throw strain on the heart through changes in respiration 
and intrathoracic pressure. The differences between them are 
tabulated as follows: 
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Exercise Test. 

1. Little change in intrathoracic pres- 

sure. 

2. Increased respiration rvitli gradual 

return to normal. 

3. No interruption in flow of blood into 

the right auricle. 

4. No diminution in pulmonary circu- 

lation. 

5. Lactic acid accumulation with oxy- 

gen debt. 

6. Fatigue. 

7. Return of pulse rate to normal de- 

layed in proportion to oxygen debt. 


Respiratory Test. 

Pronounced change continuing through- 
out the blow. 

Increase in respiration only after the 
test and quick return. 

Marked but temporary interruption of 
venous return. 

Marked but temporary diminution. 

Slight, if any. 

Fatigue, except of lips, absent. 

Return of pulse rate to normal more 
rapid. 


Respiratory tests will be described under two headings : (1) Vital 

capacity and (2) breath holding. 

Description of Flarimeter. Before discussing these, however, a simple 
instrument which we designed and which made possible the use of a def- 
initely known intrapulmonary pressure will be described. The instrument 
developed to its present form, and named the Flarimeter (from "Flare,” to 
blow), is pictured on the next page (Fig. 2). It has enabled us to make 
observations on the relative values of and conaparisons between vital 
capacity, breath-holding ability, systolic and diastolic blood pressure, 
heart rate and stroke volume. Briefly described it consists of a glass bottle 
partly filled with water; the remaining space furnishing an air chamber. 
The bottle is closed by a tightly fitting rubber stopper having three per- 
forations and capped with a metal plate which serves as a base for three stop- 
cocks and two orifices. Three metal tubes pass downward from the plate 
through the stopper. One, marked to indicate the required height of water 
in the bottle, extends to within 2 mm. of the bottom. Its other end, above 
the plate, is so formed that it contains a stopcock, B, over which is a socket, 
serving when the instrument is in use, to hold a detachable glass manometer 
tube A. This tube is guarded by a valve at the top, to prevent jets of 
water being blown out, and is in direct connection with the water when the 
stopcock is open. The second and third tubes pass through the stopper 
into the air chamber and are also so formed above the plate that each is 
opened and closed by a stopcock. To one (C) is attached a rubber tube of 
specified length and caliber, at the other end of which is a metal mouth- 
piece E. Through this air is blown into the chamber, forcing the water 
up the manometer tube to a point distinctly marked at 272 mm, H2O (20 
mm. Hg.) above the level of the water in the bottle. The third tube is so 
formed above the plate that, by means of a three-way stopcock (Z)) it brings 
either of two most carefully calibrated orifices into communication with the 
air chamber. The larger L of these permits a flow of 200 cc. of air per second , 
the smaller S of 36 cc. per second at a pressure of 20 mm. Hg. The arm of 
this stopcock turned to the right connects the large orifice, and to the left 
the small orifice, with the air chamber. "When using the instrument the 
arms of the three stopcocks must be horizontal and are of such length that 
the box will not shut -while they are in this position. When vertical the 
three openings into the bottle are tightly closed so that water cannot escape. 
The orifices are turned domiward into the box to prevent any drops of water 
in the valves from being blown on to the instrument when the blow is 
begun. The entire mstrument is fitted into a walnut-finished wooden case 
82 bj;; 4 by 2f inches, in which space is pro-vided for tlie manometer tube, 
mouthpiece, and rubber tubing. 
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A very convenient and easily portable instnunent capable of accurately 
measuring vital capacity vatli the large and Ijreatli-liolding time with the 
small orifice is thus provided. It is durable with the exception of the rubber 
tubing which may be easily replaced. A more complete description is 
being published in the Review of Scientific Instruments.-' 



Pig 2 


In measuring the vital capacity by the maximum length of blow through 
the large orifice, the two chief errors are personal to the subject; first, 
failure to maintain the pressure at the index level throughout the blow; 
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second, failure to fill the lungs completely before beginning the blow. 
These errors usually will exceed all the instrumental errors combined. If 
the examiner is careful, the length of blow can be estimated easily to half 
a second, which is only 2.5 per cent of a twent5''-second blow. 

It must be remembered that the pressure drop between mouthpiece and 
gauge -is over 5 mm. Hg. when using the large orifice, so that the length and 
internal diameter of the rubber tubing are not to be changed. A new piece 
of the standard tubing should be ordered from the manufacturer* when 
the rubber deteriorates. -With the small orifice, the flow is so small that the 
intrapulmonary pressure is actually that measured on the gauge. 

A water manometer was chosen because it is more sensitive than a mer- 
cury and its fluctuations much larger (13.6 times). The psycliic effect pro- 
duced by the larger fluctuations tends to greater accuracy in maintaining 
the correct pressure. It is always more dependable than is an aneroid. 

The accessories necessary are a reliable sphygmomanometer, preferably 
mercury, a stethoscope with a ribbon arm band to hold the diaphragm over 
the brachial artery just below the cuff and a watch with a second hand. 
To obtain sufficient response in systolic pressure, the rate of expiration 
must be controlled in order to get a cumulative effect. It is only in the 
later stages of the sustained expiration that the systolic and diastolic pres- 
sures rise considerably in normal subjects. If expiration is too rapid or too 
slow the response is not as pronounced as it is at the optimum rate, which 
we have found to be about 36 cc. per second when the intrapulmonary 
pressure is 20 mm. of mercury. This pressure has proved to be the most 
satisfactory. Heretofore such tests have been made either through large 
orifices, at many times the optimum rate, or when holding the breath, which 
is at zero rate of flow. The maximum responses obtained with small orifices 
are shown by the average values for twenty normal adult males. 


Table I.— Effect of Size of Orifice. 


Rate of flow (cc. per second) . 

0 

24 

36 

48 

72 

Length of blow (seconds) . 

69 

62 

56 

51 

46 

Volume expired (per cent of vital 
capacity) 

0 

37 

51 

62 

84 

Rise in systolic pressure (mm. Hg.) 

16 

24 

27 

25 

13 


The 36-cc. orifice was chosen because, as indicated by the above table, 
it produced the best systolic response with the least discomfort; the end of 
the blow being in the region of tidal breathing (51 per cent of the vital 
capacity). The individual tested can, therefore, blow more steadily and 
better control the duration of the physical effort, enabling the examiner to 
observe the systolic pressure at the end of the blow and the total length of 
blow with accuracy and ease. All a patient has to learn is to take a full 
inspiration and blow as long as possible, keeping the water level steady at 
the index mark. Less force is required to do this with the small orifice than 
mth the large, but this change is learned quickly in a single practice trial. 

Hutchinson,^ in 1846, began his studies of vital capacity. Since 
that time it has had its ups and downs in popularity as an evidence 
pf physical condition. In recent years it seems to be again coming 
into favor. jMacLeod® writes: “It has become more and more 
evident since Peabody and Wentworth’s researches, that a deter- 
mination of vital capacity is of great importance in the diagnosis 

* Becton, Dickinson & Co., Rutherford, N. J. 
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and prognosis of several diseases including heart disease and tuber- 
culosis.’’ Peabody® stated; “The vital capacity of the lungs in 
heart disease is an index of pulmonary circulation or interference of 
pulmonary movements on account of circulatory failure.” 

Whatever one’s attitude regarding the possibility of specific inter- 
pretation of vital capacity, there can be little doubt that a subnormal 
value is presumptive evidence of physical impairment and that 
failure to reach the normal demands explanation. Securing full 
cooperation by patients is at times a real difficulty. However, the 
percentage of failures is very small when patience is exercised, com- 
liined with instruction and encouragement to do better. 

Unanimity of opinion as to the value of this test is lacldng among 
clinicians, many believing that physical examination will disclose 
an impairment which has progressed to the point where vital capac- 
ity has become subnormal and that it is such an individual charac- 
teristic that its comparison between persons is not of sufficient 
significance to make its use really valuable as a routine procedure 
in the examination of heart and lungs. This attitude will never 
solve the problem of its worth or convince those who are trying to 
obtain all possible evidence of physical condition, aids to prognosis 
and indications of progress under treatment. One fact seems well 
established, namely, changes in vital capacity in an individual show 
the progress of many heart and lung impairments. 

The spirometers heretofore in use may have had something to do 
with this attitude, as they were not easily portable. We hope our 
instrument has overcome this difficulty and that use of the test in 
home or office is now an easy procedure. 

Normally vital capacity is limited by the size of the thorax and 
flexibility of its walls so that the average values eorrelate elosely 
with height, weight and surface area. The standard tables by 
height given by Myers seem to us more practical for general use than 
is surface area, though the latter gives a slightly closer correlation. 

The borderline between normal and subnormal is stated to be 85 
per cent by age and height. It is relatively larger in tall persons 
and in those under the age of forty years. After this age there is a 
gradual decline, which seems to be less than 1 per cent per year, 
although the literature indicates the fall is about 1 per cent. We 
have found that under normal conditions there is no correlation 
between it and breatli-holding ability. The same observation has 
been made by Jackson and Lees,® who reported a correlation of but 
0.16 0.07 in 100 healthy male students. Witticli and Polczak,® 
on the other hand, found that vital capacity and breath-holding 
t im e ran parallel in tuberculosis and cardiorenal disease. Our pre- 
liminary studies have led us to the same conclusion, as scatter dia- 
grams have shown the correlation increased with increase in severity 
of impairments. 

Study of the literature, observations in this office and reports 
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from selected examiners have satisfied us that vital capacity is 
important, but confirmation of our views will have to await accu- 
mulation of data and lapse of time sufiicient to give mortality ratios 
so conclusive that positive statements would be warranted. 

Some investigators have believed the vital capacity to be a 
measure of shortness of breath because it is reduced in many 
cardiac affections. But a very simple experiment will convince 
anyone that the length of the flarimeter small orifice blow is a much 
better measure of shortness of breath than is vital capacity. Imme- 
diately after the standard step exercise the small orifice blow is 
shortened to less than a half of its normal length, while the vital 
capacity as measmed on the Collins is not reduced at all. No 
change has occurred in the lung capacity. It is the “ oxygen debt 
in the blood and tissues which has shortened the small orifice blow. 
Of course, the flarimeter large orifice blow, which ordinarily measures 
vital capacity, is also reduced in length somewhat under such 
conditions because the breath-holding time is then a limiting factor. 

Turning now to blows with the small orifice, which are really tests 
of breath-holding ability, we find they give evidence of oxygen 
depletion, carbon dioxid accumulation and ability of the heart to 
maintain necessary bloodflow under the strain imposed as a result 
of the changes in its composition and the increased intrathoracic 
pressure. 

Valsalva’s experiment seems to have been the first attempt to 
determine the effect on pulse rate of increased intrathoracic pressure. 
Sabraz6s,^^ in 1902, found breath-holding time following quiet 
expiration to be about twenty to twenty-five seconds. Stange,^^ 
in 1914, gave it as forty-five to fifty seconds after maximum inspira- 
tion, and found it greatly reduced in pulmonary and cardiac disease. 
Henderson,^® in the same year, pointed out that it was an index of 
acidosis, and that assuming the sensitiveness of the respiratory 
center constant the blood stimulus can be ascribed to two factors: 
(1) CO 2 and (2) other acids (or deficiency in alkali). Whenever 
the alkaline reserve is low the sensitiveness to CO 2 must be increased, 
and this we think is his explanation of the sluortness of breath. 
Palcso,^^ in 1928, annoimced definite shortening in cardiac patients 
following exercise with marked correlation between this shortening 
and mortality. 

Obviously voluntary apneic pause is a quantitative measure of 
shortness of breath and can be standardized to replace the qualita- 
tive descriptions of the past. The British Royal Air Force have 
taken as tlie standard an intrapulmonary pressure of 40 mm. Hg. 
and require a blow of not less than forty seconds. ' Burger,i“ using 
intrapulmonary pressure of 40 to 50 mm. Hg. with a blow of twenty 
seconds, produced marked fall in arterial pressure with evidence of 
partial, or complete, collapse and considered that the blood-pressure 
reaction shown was an index of myocardial incompetence, as asthenic 
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hearts were unable to restore the systolic blood pressure to its rest 
value for over forty seconds. Tliis test seems too severe for general 
use and quite out of the question in life-insurance examinations, 
especially as in some of his cases electrocardiographic tracings 
showed that premature contractions and changes in conduction 
time had developed. 

During the small orifice blow there is first a marked rise in intra- 
thoracic pressure wliich compresses the great veins and greatly 
reduces or completely shuts off the blood supply to the right heart. 
Arterial pressure, therefore, is materially lowered following a brief 
and sudden rise. These changes are mechanical, and if continued 
would very soon lead to circulatory standstill with collapse. This 
does not occur, however, unless the pressure applied is excessive or 
the individual too weak. Nothing approaching this condition has 
been observed in our work. 

Meanwhile the venous pressure in the cistern of Keith has been 
mounting and soon exceeds that in the thorax. This is due to 
increased intraabdominal pressure and vasomotor constriction of 
the splanchnic vessels squeezing the venous blood into the right 
heart, and so causing the arterial pressure to rise promptly from its 
low value. Venous pressure continues increasing to overcome a 
slowly increasing intrathoracic pressure as air leaves the lungs. 

With the initial drop in arterial pressure, coronary and brain 
circulation are reduced, vasoconstriction of the systemic arterioles 
intervenes and diastolic pressure rises. Soon interference with 
aeration depletes the oxygen in the blood and CO2 accumulates, 
requiring a steadily increasing bloodflow to compensate for its 
progressive deterioration. Heart rate, stroke volume, or both, 
increase, systolic and diastolic pressures mount rapidly and a vicious 
circle occurs which, if prolonged, leads to severe myocardial fatigue. 

To protect the heart, something must stop the blow. The func- 
tional ability of the cortical centers (will power) is here largely a 
matter of oxygen supply. Increased expenditure of energy, in an 
effort to prolong the blow, combined with oxygen shortage, produce 
fatigue of these centers with loss of inhibitory control of the basal 
nuclei. On the other hand, emotional stimuli in nervous individuals 
may be so great that exaggerated reactions and shortened blows 
result. This latter is well illustrated in a paper by White,^® giving 
results from tests made on soldiers during the World War. The 
price of apnea produced by this test is a rapidly increasing burden 
on the myocardium which can be relieved only by loss of voluntary 
control of the respiratory center. 

It is obvious, therefore, that the nervous responses to^ the flari- 
meter test are largely characteristic of changes ordinarily taldng 
place in the circulatory system and so intimately involve the heart. 

If such a load can be tlwown on a normal heart, what must be the 
effect on a myocardium already impaired? Fraser^^ considers that 
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^‘the fundamental cause of cardiac dyspnea is inefficiency of the 
myocardium.” If this is admitted, the length of the small orifice 
blow is a direct measure of myocardial efficiency, when due regard 
is given to the other factors which may influence shortness of breath 
in a given case. A diagram of the systolic reaction during a blow 
is shown in Fig. 3. 



Fig, 3 
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It will be seen that the responses to the small orifice test are so 
gradual that it is fairly easy to obtain complete time curves of blood 
pressure and heart rate during an individual blow. In fact, all the 
tests in the home office are thus observed, to make sure that nothing 
is overlooked. So far T20 (the time required for the systolic to 
rise 20 mm.) seems more significant than the rise taken at the end 
of the blow, perhaps because it is better standardized. Short 
T20’s suggest myocardial irritability. We use the word “irrita- 
bility” to imply more than simply one of the properties of heart 
muscle, and include in it an increased susceptibility to fatigue pre- 
ceded by hyperactivity of that structure and the nervous mechan- 
isms associated with it. T20 increases with the length of blow, but 
the latter is not correlated with the systolic rise noted at the end 
of the blow S-f . Yet T20 is negatively correlated with the systolic 
rise, so that the more irritable subjects (short T20) show a more 
pronounced S-f. A similar index is given by S-{- when it exceeds 
the total length of blow Tm. The latter, Tm (in seconds) should 
exceed the S-f (in mm.) (Fig. 3). 

TabijE II. — Fi-AniMETEn Tests on 88 Normal Adult Males. 


Variable. 


i 

i 

Medi- 

an. 

1 

1 

j Devia- 
tion. 

Quartilos. 

Range. 

Ages. 

j No. of 

1 testa. 


Lower. 

High. 

Low. 

Age (years) . . 

18-62 

1 88 

.30 

11.0 

43 

22 

62 

18 

18-28 

41 

22 

2.22 

24 

21 

28 

18 

Per cent of normal 1 

18-62 

88 

99' 

7.7 

104 

90 

123 

73 

weight . . . .f 

18-28 

41 

98 

p.3 

103 

89 

113 

80 

Per cent of normal vital \ 

18-62 

! 246 

100 i 

8.8 j 

106 

90 

122 

76 

capacity . . . ./ 

18-28 

120 

101 

1 7.3 

108 

94 

119 

80 

Excess blood pressure: 









Systolic (mm. Hg.) 

18-62 i 
18-28 ! 

528 

246 

-4 
! 1 

9.3 

9.2 

6 

8 

-10 
- 8 

24 

22 

-30 

-22 

Diastolic (mm. Hg.) | 

18-62 ' 
18-28 i 

264 

123 

-5 

-9 

7.5 

6.6 

0 

-1 

-12 

-15 

17 

10 

-29 

-29 

Seconds to rise 20 mm. 1 

18-62 1 

82 

45 

9.1 

54 

37 

83 

20 

(T20) / 

18-28 

39 

44 

8.5 

53 

36 

63 

23 

r 

18-62 

85 

40 

11.4 

49 

30 

74 

10 

Systolic rise (S +) . . < 

18-28 

39 

40 1 

11.3 

48 

30 

74 

20 

Length of blow (Tm) .< 

18-62 

199 

54 1 

10.8 

62 

43 

91 

21 

18-28 

95 

f 

47 1 
{ 

10.3 

58 

39 

91 

31 


Flarimeter tests on 88 normal adult males are summarized in 
Table II. The values for 41 of the subjects (including 22 athletes, 
imder thirty years of age, are given below those for all ages,^ to 
indicate the age effects. The groups are normal in weight and vitel 
capacity. In blood pressure they are slightly under the Prudential 
1922 experience,^® probably because less time was given in the field 
for the nervous factor to subside. Heart and urine examinations 
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revealed no significant impairments. The smallest variability in 
the fiarimeter responses is in vital capacity, which gives an average 
deviation of single subjects from the median of about 9 per cent. 
The corresponding variabilities of T20 and Tm (the length of blow) 
are 20 per cent, and of the final rise (S+) 28 per cent of the respec- 
tive median responses. 

The upper and lower quartiles indicate the limits within which 
one-half the cases fall, so that the odds are against a normal response 
falling outside these limits. 

The fiarimeter tests are now being applied by selected examiners 
in the field and clinical cases are being studied. Preliminary results 
indicate marked reductions in vital capacity, length of small orifice 
blow and T20 in the more advanced clinical cases. There is positive 
correlation between these three quantities in the rated and rejected 
cases, but none among the standard risks. 

Tentative normal limits are set up in Table III. To show the 
severity of the limits, the proportion of the 88 normals called 
subnormal by each limit is given in the last column. Thus, since 


Table III. — Tentative Limits for Interpretation. 


Variable. 

Symbol. 

Subnormal. 

1 

Normal. 

! 

Normals 
excluded 
by limit. 

Vital capacity 

Time for systolic to rise 

1 V 

Under 85 per cent 

Over 90 per cent 

2 per cent 

20 mm 

T20 

“ 25 seconds 

“ 35 seconds 

6 

Final systolic rise . 

s + 

“ 20 mm. 

“ 30 mm. 

5 

Length of blow 

Tm 

“ 40 seconds 

“ 46 seconds 

5 

Difference (Tm — S+) . 

. . . 

“ 0 

" 10 

6 


only 2 per cent of the normals have vital capacities below 85 per 
cent of the standard of Myers (by height, corrected for age by adding 
1 per cent for each year over forty), the chance is only one in fifty 
that a normal will be called subnormal by this limit. The chance 
is one in twenty (5 per cent) for length of blow, and similarly for the 
other responses. These limits will serve until further data furnish a 
more reliable basis for interpretation. 

The form we are using to record the data obtained is shown on 
Table R^. It will be seenthatatime schedule is required in Tests 3, 4, 
and 5. ^ This seems to us very important. The stated "maximuin 
systolic applies to the height to which the systolic pressure has 
risen when the blow ceases. Frequently following a momentary 
drop there is a further systolic rise. We are studying this in an 

attempt to determine its significance. It does not occur in all 
cases. 








Table IV. — Syj^opsis op Technique for Flarisieter Tests. 
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Much has necessarily been left out of this article that we would 
have liked to include; a full discussion of the test will be found in 
our paper^® to which we have previously referred. In a pamphlet 
recently written for oui' examiners are included “Percentages of 
Normal Vital Capacity by Height/’ standard number of ascents 
for use with the steps, detailed instructions for application of the 
tests and records of tests on 4 cases with our interpretation of them. 
We will gladly send a copy of this pamphlet to anyone sufficiently 
interested to ask us for it. 

Summary. It is claimed: 1. That accurate standardization of 
exercise and respiratory tests are essential if comparable results are 
to be obtained. 

2. That the effect produced by exercise is distinctly different from 
that due to breath holding. 

3. That the instrument here described furnishes an easily portable 
spirometer combined with an orifice for measuring breath-holding 
ability at a pressure of 20 mm. Hg. and an optimum rate of flow of 
36 cc. per second. Standardization of breath holding is thus 
effected. 

4. That tliroughout the blow the changes in systolic pressm’e 
may be noted and evidence of the heart’s response easily obtained. 

5. That shortening of the blow, immediately following the two- 
step exercise of Master and Oppenheimer, also standardized, and 
its rate of return are outstanding indications of circulatory fitness. 

6. That vital capacity is an important index, but that the length 
of the small orifice blow with the systolic changes occurring during 
the blow and their relationships to each other are of more diagnostic 
and prognostic value. 

7. Changes in the systolic curve dm-ing a blow are shown, probable 
reasons for these changes briefly referred to, a table of values pre- 
sented, derived from 88 normals and tentative limits adopted 
between normal and subnormal responses. 
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THE PRODUCTION OF HYPERTROPHIC ARTHRITIS BY 
INTERFERENCE WITH THE BLOOD SUPPLY.*tJ 

By Arthur D. Golbhaft, V.M.D., 

Lillie M. Wright, M.A., 

AND 

Ralph Pemberton, M.D., 

rillLADEEPHlA. 


In a series of previous contributions evidence has been adduced 
to indicate that interference with the blood supply in the finer 
vessels constitutes part of the disturbance of physiology resulting 
in the phenomena of artliritis and the rheumatoid syndrome. The 
lines of reasoning which led to this conclusion were based upon the 
following: Studies of the blood gases; the blood count at the 
periphery; the peripheral surface temperature; direct inspection of 
the capillaries and study of the rate of removal from the circulating 
blood of substances ingested by mouth under various experimental 
conditions involving the circulation in the limbs. These studies 
have been elsewhere reported in detail.^"® It remained, however, 
to test further the conclusions reached by means of more direct 
experimentation . 

In 1909 Wollenberg^ approached the subject of the induction of 
artluitis from the anatomic and orthopedic standpoints and con- 
ducted a series of experiments upon dogs in which ligation of the 
blood supply to the patella resulted in overgrowths of it. These 
observations were also elaborated by Axhausen,® but seem to have 
remained .more or less buried in the literature and to have failed 
to exercise the influence which they should have commanded. It 

* The chemical part of the work here reported is from the Laboratory of Clinical 
Chemistry, Presbyterian Hospital. 

t The work here reported is part of a study on chronic arthritis in collaboration 
with Dr. Robert B. Osgood, of Boston. The expenses of the investigation were 
defrayed by contributions from various sources, including a number of patients. 

t Preliminary reports of this work were made as follows: J. Michigan Med. Soc.,, 
1927, 26, 599; Arthritis and Rheumatoid Conditions; Their Nature and Treatment, 
Philadelphia, Lea & Febiger, 1929. 
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was decided, therefore, to repeat the experiments of Wollenberg, 
especially in the light of the present viewpoint, reached by a different 
line of investigation. Corroboration of Wollenberg’s results would 
obviously go a long way to substantiate the conclusion above 
outlined. 

In attempting the induction of any of the phenomena of arthritis 
it is important to bear certain facts in mind. Following the classical 
morphologic studies of Nichols and Richardson,® arthritis has come 
to be recognized in this country, and essentially also in England 
under different names, as presenting in general two types, namely, 
atrophic and hypertrophic. Nichols and Richardson called these 
types proliferative and degenerative respectively and specifically 
stressed that, while these types are apparently justified morphologi- 
cally and clinically, they do not necessarily represent finality in 
classification, and that they exhibit, avowedly, some points of con- 
tact and apparent merger. In general, however, atrophic arthritis 
represents the variety seen for the most part in persons below mid- 
life and hypertrophic arthritis that encountered in largest measure 
at or beyond mid-life. Atrophic arthritis is, furthermore, generally 
thought to be a frequent expression of the effect of infectious factors 
and hypertrophic arthritis of physiologic disturbances of a more 
generic nature, such as those referable to age, trauma, the climacteric 
and the like. Some students of the subject have dogmatized rather 
strongly as to the invariably infectious nature of atrophic arthritis 
and some have denied that infection plays any etiologic role in 
hypertrophic arthritis. It can fairly be said, however, that the 
evidence is not so complete as to justify such dogmatism. There 
are undoubtedly many factors, other than infection, operative in 
at least a contributory sense in the induction of atrophic arthritis; 
there is strong evidence that at least some, possibly many, cases of 
hypertrophic arthritis are themselves associated with and con- 
ceivably referable to infectious agencies. This statement is 
believed necessary for the proper interpretation of the experimental 
results to be described. 

The methods used were as follows: Six apparently healthy dogs 
were selected, of varying ages, temperature, respiration and pulse 
being normal. They presented no nasal discharge or conjunctivitis 
and bowel movement and urination were apparently normal. The 
animals were all given an initial bath in a 5 per cent solution of 
lysol to remove external parasites and were subsequently bathed in 
the same way twice a month during the conduction of the experi- 
ment. Microscopic examination was made of the feces in all cases 
for internal parasites. All dogs showed two parasites, namely, 
^carides (roundwom) and hopknmrm. The animals were accord- 
ingly starved overnight and given tetrachlorethylene in a capsule, 
in the dosage of o cc. per 22 pounds of weight. Examination was 
made again in tluce weeks and found to be negative for ova and 
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parasites, and this examination was repeated at three-week inter- 
vals throughout the experiment. Twenty-four hours prior to opera- 
tion under ether anesthesia a light meal, consisting of milk only, 
was given to each dog. 

The hair in the region of the patella of the leg to be operated upon 
was shaved and the skin was scrubbed thoroughly vdth soap and 
water for two minutes. The region of the patella was painted with 
iodin, then ether, then iodin again. A pad of cotton soaked in a 
5 per cent solution of lysol was placed at the site of the patella for 
an hour before operation. Instruments and surgical material were 
sterilized in the orthodox manner. The dogs were then placed under 
general ether anesthesia and the ensuing operation was performed, 
following the method of Wollenberg, with the aim of cutting off the 
blood supply to the patella of one leg. The other leg was left as a 
control. A linear longitudinal incision of 2 inches was made directly 
over the patella tlirough the skin, subcutaneous tissue, and part of 
the deep fascia. The deep fascia was dissected so as to free the 
patella and the overlying and surrounding tissues. The following 
technique was then utilized in tying off all bloodvessels No. 12 
twisted silk being employed. At a point beginning at the distal edge 
of the patella a row of overlapping sutures, one in advance of the 
other, was carried in a circuitous manner completely around the 
patella to the point of beginning. A second row of overlapping 
sutures was placed around the first row of sutures in such a manner 
that the loops of the second row were half way between the loops of 
the first row. When each suture was put in place the slack of the 
previous suture was taken up. The wound was closed and dressed in 
the usual manner. After the operation the dogs were given no food 
until they could lap water voluntarily. On the evening of the opera- 
tion the dogs were given a light meal consisting of a cupful of milk, 
toast and vegetables. No weight was placed by any of the dogs 
for ten days on the leg operated upon. For several days there 
were extreme pain and lameness and also a marked edema. Ten 
days after the operation the wound had healed by first intention in 
every instance. 

The arterial anastomosis around the knee joint in the human 
being, according to Gray,^® is formed by branches from six arteries— 
the medial, lateral and highest genicular, the fibular, the descend- 
ing branch of the lateral femoral circumflex and the anterior recur- 
rent tibial arteries. In the dog, according to Dr. William Lentz, 
professor of anatomy at the Veterinary School of the University of 
Pennsylvania (personal communication), the patella and the knee 
joint are supplied by branches from the two anterior femoral arteries, 
from the articular branch of the anterior femoral artery and from 
the saphenous artery. 

The blood supply to the patella, in this operation, was apparently 
completely interrupted, at least for a long time. The vessels in the 
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tissue surrounding the patella were tied off and those from the skin 
and superficial tissues were dissected away. Considering the fact 
that interruption of the blood flow was followed by progressive con- 
sequences, as late as eight months after the operation, it is presumable 
that the circulation Avas markedly interfered with, if not entirely 
obstructed, until the dogs were killed. The period of most graphic 
and possibly most rapid change was apparently between the third 
and the sixth months. 

An incomplete series of injection experiments suggests that a 
compensatory circulation may have been established to a very 
small degree, but this is by no means certain. In any event there 
can be no question that a radical reduction was achieved in respect 
to the amount of blood reaching the patella through the normal 
channels. 

In one animal the control leg had been the site of a resection of the 
tibial nerA^e three months and three weeks previously, but recovery 
had been uneventful, complete and without lameness. 

Five of the six dogs lived through the period of nine to ten 
months, during which the experiment lasted. Dog IV (“Brown”) 
died accidentally four months after the blood supply to the patella 
had been ligated. Brief reference is later made to this animal, but 
the results of the operation do not justify consideration in the final 
conclusions. 

In considering the effects of an operation of the above nature in, 
or near to, a joint, the possible effect of trauma of any kind in the 
production of an arthritis is to be borne in mind. For this reason 
experiments were carried out on tu'o animals with the aim of 
eliminating from consideration any mechanical influence arising 
from the operation, or from sutures introduced, in the production 
of artliritic changes later to be noted. An amount of No. 12 silk, 
equal to that used in the ligating experiments, aa^s placed completely 
around the patella at the same depth as in the experiment previously 
described. The silk was simply fixed in position and care Avas 
exercised to avoid tying off any bloodvessels or interfering AAuth their 
blood flow. Preparation and operatiA^e technique AA^ere otherwise 
as described. The reaction after this operation Avas similar to that 
AA'hich folloAved ligation of the patellar vessels. 


Protocols. Dog I.— A male, mongrel beagle hound, narhed “Hound ” 
30 pounds in Aveiglit, two years of age, A\dth completely united epiphyses 
Avas operated upon on January 23, 1927. The blood supply to the patella 
of the right leg Avas hgated, resulting in lameness of that leg. Roentgen 
rays of the leg operated upon, on the following dates, shoAA^ed- 
prilma%' Overgrowth of the patella distally, and an indented 

.hdy 14: A slight increase in the length of the overgrowth 
Uct^ier U : Greater increase in calcification of the overgrowth 
On November 24 the dog Avas sacrificed. 


area 
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Examination after death showed a normal left Jeg, but thickening and 
adhesions of the fascia around the joint capsule of the right leg (the leg 
operated upon). The patella and sheaths were dissected from the joints 
and were split lengthwise. The left (normal) patella could be dissected 
and stripped easily and could be split only with great effort. All of the 
normal patellse were easily dissected and stripped, but very difficult to split. 
The right patella could be dissected and stripped only with difficulty. It 
showed a distal overgrowth, an irregular rounded extension of the patella, 
12 per cent of the length of the normal patella. The patella was discolored 
on its articular surface and the split surface showed areas of brown-colored 
tissue. 

Dog II.— a female, mongrel dog, named " Wooley,” 30 pounds in weight, 
one year of age, with completely united epiphyses, was subjected to the 
same operation upon the right leg on January 23, 1927. Eoentgen rays of 
the leg operated upon, on the following dates, showed: 

April 30: A slight overgrowth of the patella distally, and a small in- 
dented area proximally. 

July 14: An increase in the overgrowth and in the calcification of the 
overgrowi;h as weU as in the area of identation. 

October 17 : A greater calcification of the overgrowth. 

On October 17 the dog was sacrificed. 

Examination after death showed a normal left leg, but thickening and 
adhesions around the right joint and capsule. The left (normal) patella 
could be dissected and stripped easily and clearly. It was shiny, smooth 
and wffiite on its articular surface, as were all normal patellse. The right 
patella (the patella operated upon) could be dissected and stripped witli 
great difficulty only. It showed a distal overgrowth, a fully rounded e.xten- 
sion of the patella, 53 per cent of the len^h of the normal patella. The 
overgrowth was entirely covered with fascia and, on beginning dissection, 
it was difficult to teU where the overgrowth ended and the tendon sheath 
began. The nonarticular surface of the patella had several knobby, bony, 
fragile growths. The articular surface was darker in color than the normal. 

Dog III. — A male, mongrel Irish terrier, named “Irish,” 25 pounds in 
weight, one and a half years of age, with completely united epiph 3 ^ses, was 
operated upon on May 15, 1927. The blood supply to the patella of the 
left leg was ligated, resulting in lameness of that leg. 

Tins dog had been subjected to a nerve resection of the riglit leg on 
January 23 without any apparent change from the normal as to function. 
This leg was used as the control. 

Roentgen ra 3 ’'s of the left leg on the following dates, showed: 

July 14: An overgrowth of the patella distally. 

October 17: An increase in the overgrowth and in the calcific&tion of 
the overgrowth, and an indented area proximally. 

February 27, 1928: Slight further increase in the overgrowth. 

On February 27 the dog was sacrificed. 

Examination after death showed an apparentl 3 '' normal right leg and 
joint, but thickening and adhesion of the fascia around the joint of the left 
leg (the side of the ligation) with several small injuries on the condyles of 
the left femur. On observation, the right patella appeared normal, but it 
could not be dissected as easil 3 ’^ as the other two normal patella. The left 
patella (the side of the ligation) could be dissected and stripped with^ great 
difficult 3 ' onl 3 ^ It show'ed a distal, spear-head-shaped overgro^vth, 50 per 
cent of the length of the normal patella. The overgrowth was ent)re}3' 
covered with fascia and, on beginning dissection, it was difficult to tell where 
the overgrowth ended and the tendon sheath began. Its articular surface 
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was darker in color than that of the normal. Near the proximal end of the 
articular surface each patella showed a broad, shallow groove which was 
probably a congenital deformity. 

Dog IV.— a male, mongrel beagle hound, named “Brown,” 25 pounds 
in weight, two and a half years of age, with completely united epiphyses, 
was operated upon as a control on February 5, 1928. In this operation 
sutures were inserted around the patella of the right leg, but the blood 
supply was not tied off. Recovery was complete and without lameness. 
Roentgen rays of the right leg on May 10 and July 12 showed no change 
from the normal. 

On August 1 the blood supply to the patella of the left leg was ligated, 
resulting in lameness of the leg operated upon. Roentgen rays of the left 
leg on September 27 and December 13 showed no change from the normal. 
On December 12 “Brown” died from malnutrition following a severe gastro- 
enteritis, probably due to eating chicken feed composed of meat scraps, 
bran, middlings and corn meal. 

Examination after death showed an apparently normal right leg and 
joint, but tliickening and adhesions of the fascia around the left joint (the 
side of the ligation), marked injuries to the left femur and a deformed 
articular surface of the left patella with overgrowth of the articular cartilage 
centrally. The left patella was 1 cm. nearer the tibia than the right patella. 
Roentgen rays after partial dissection showed a change in shape of the left 
patella, but no overgrowth. The right patella could not be dissected or 
stripped as easily as could the two normal pateUge, because of the shght 
amount of thickening and adhesions of the surrounding tissues due to the 
control operation. It could be split without great effort. The left patella 
(the side of the ligation) could be dissected and stripped only with difficulty 
and also could be split very easily. It showed no overgrowth, although 
it did show a change in shape. The articular surface was somewhat shiny 
and smooth, but darker in color than normal patellae. 


Dog V.— a male, mongrel, beagle hound, named “Yellow,” 25 pounds 
in weight, two and a half years of age, with completely united epiphyses, 
was operated upon as a control on February 5, 1928. In this operation 
sutures were inserted around the patella of the right leg, but the blood 
supply was not tied off. Recovery was complete anR without lameness. 

Roentgen rays of the right leg on May 10 and July 12 showed no change 
from the normal. 


On Au^st 1 the blood supply to the patella of the left leg was hgated, 
resulting in lameness of the leg operated upon. 

Roentgen rays of the left leg, on the following dates, showed: 

September 27: A change in shape, a beginning distal overgroAvth, and 
a fuzzy appearance of the patella. 

January 10, 1929: Increased overgrowth of the patella. 

April 4: A shght increase in the overgrowth and in the calcification of 
the overgro^vth. ^ 

May 17 : A shght increase in the length, in the wdth and in the calcifi- 
cation of the overgrowth. 

On January 10 a slm or surface infection of the left leg was noticed 
caused apparently by the rubbing of the chain with which the dog was tied 
There was no fever, sweUmg, lameness or pain. No comphcations devel- 
oped: nffection ^aled in ten days under treatment with a 1 per cent 

solution of clfioramin-T (Squibbs’ Dakin-Carrel solution). 

On May 17 the dog was sacrificed. 

E.xamination after death showed an apparently normal right leg but 
much thickening and many adhesions of the fascia around the left’ joint 
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(the side of the ligation) and marked erosion of the condyles of the left 
femur. Tlie right patella appeared normal, although it could not be dis- 
sected and stripped as easily as a normal patella, because of the slight 
amount of thickening and adhesions of the surrounding tissue due to the 
control operation. Also there were sevferal fragile areas present on the 
nonarticular surface. The left patella (the side of the ligation) could 
be easily split, and could be dissected and stripped only with difficulty. It 
showed a distal overgrowth, a fully rounded extension of the patella, 31 per 
cent of the length of the normal patella. On beginning dissection it was 
difficult to tell where the overgrowth ended and the tendon sheath began. 
The nonarticular surface was knobby. The articular surface was somewhat 
shiny and smooth. 

Dog VI.— a male, mongrel collie dog, named “Collie," 20 pounds in 
weight, eight months of age, with epiphj^ses not united, was operated upon 
on August 14, 1928. The blood supply to the patella of the left leg was 
ligated, resulting in lameness of the leg operated upon. 

Roentgen ra3’’s of the leg operated upon, on the following dates, showed: 

September 27; A verj'^ small overgrowth distaUy and a small indented 
area proximally vdth an increase in the calcification of the patella. 

January 10, 1929; A very slight further increase in the overgrowth. 

April 4: A very small further increase in the overgrowth. 

■ May 17: No change from the Roentgen ray of April 4. 

On May 17 the dog was sacrificed. 

Examination after death showed a normal right leg and patella, but 
thickening and adhesions of the fascia surrounding the left joint, a sfight 
injury on the condyles of the left femur, a deformed articular surface of 
the left patefia and overgrowth centrally, of the articular cartilage of the 
left patella. The left patella could be dissected and stripped with only a 
slight amount of difficulty, and could be split easily. It showed a distal 
overgrowiih, a rounded extension of the patella, 11 per cent of the length 
of the normal patella. On beginning dissection it was rather difficult to 
tell where the overgrowth ended and the tendon sheath began. The patella 
appeared somewhat smooth and shiny on its articular surface. 

Tlie aboA’-e experiments show clearly that at the end of a period 
of from nine to ten months definite and considerable overgrowth 
of the patella had taken place in every dog following interference 
with the blood supply to that region. In the animals in which non- 
absorbable suture material in equal amount had been placed around 
the patella following an otherwise identical operation, no obserA^able 
overgrowTli of the patella took place. There w'as possibly a slight 
increase in density at the distal end of the patella of “Yellow,” but 
the contrast betw^een these twm sets of animals w^as beyond all 
possibility of error. In all dogs, including the controls, in wffiich 
silk ligature had been placed as a foreign body, there wms a certain 
amount of thickening and adhesion of the structures in the neighbor- 
hood of the patella tendon and the joint capsule. This Avas most 
marked in the animals in AA'hich the blood supply had been interfered 
Avith and resembled grossly the artliritic changes obserAmd in human 
beings in the so-called “ periarticular ” structures. The most graphic 
changes in these last-mentioned animals AA’ere in connection AA'ith 
the patella, Avhich shoAved unmistakable oA'ergroAvth of marked and 
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varying degree. Tlie first evidences of tliis were to be seen upon 
Roentgen ray examination two to three months after the operation. 
(The left patella of the dog “Brown,” at the time of death, four 
months after ligating the blood supply to it, showed no overgrowth, 
but did show, a slight change in shape.) In all dogs which lived 
as long as nine or ten months the overgrowth varied in size from 
one-ninth to more than one-half that of the original patella itself. 
Three of the 5 dogs showed overgrowths of 31, 50 and 53 per cent 
of the size of the normal patellae. The other 2 dogs showed over- 
growths of 11 and 12 per cent of the size of the normal patellae. 
“Collie” (Dog VI), the dog that showed the least overgrowth, wa,s 
very young, being eight months of age at the beginning of the experi- 
ment. “Hound” (Dog I), the dog that showed an overgrowth of 
12 per cent, was one of the oldest animals. It is interesting to 
observe that, whereas there was a considerable amount of thickening 
and adhesion of the associated structures, the overgrowth of the 
patella was apparently entirely discrete. In the Roentgen ray 
plates in no instance did it merge more or less gradually into the. 
attached tedinous tissue as one might possibly have expected. 
Roentgen ray study suggests, in some cases, that the overgrowth of 
the patella began by means of scattered areas of calcified matter of 
varying density within the limits of what proved later to be the 
overgrowth itself. Later, the advancing edge of the new growth 
of the patella became characterized by what appeared to be a 
definite line of limitation, almost as though a membrane had 
enclosed it. On dissection, nine or ten months after the operation, 
however, this was not so apparent. The shape of the forward pro- 
jection varied between a pointed spear-head-shaped overgrowth and 
a fully rounded extension of the patellar bone itself. As growth 
proceeded, the structure of the overgro\vth, light at first, as shown 
by the Roentgen rays, became denser, obviously due to increasing 
impregnation with osseous salts. 

It is obvious that operative infection might be suspected of con- 
tributing to the results achieved. This explanation is unlikely, 
however, in view of the fact that the dogs showed no evidence of 
infection locally or systemically or at autopsy. Furthermore, essen- 
tially the same technique was used in the control animals which 
showed none of the changes above described. It is to be noted that, 
in the appended report on microscopic findings, there was “no sign of 
acute inflammation or necrosis.” 

Histologic study of one such tjp>ical specimen was kindly made 
by Dr. Edward Krumbhaar, professor of pathology at the University 
of Pennsylvania, who reported as follows: 


compared uath the normal patella, the experimental patella, cut in 

to the ^ tissue visible 

to the naked eye. Under the microscope tins is seen to merga imperceptibly 

e. At Its distal end it is composed of dense, relatively 


with the tme bone. 
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acellular, pale pink staining material, witli long thin nuclei, many of which 
lie on the edge of thin narrow slits. As the normal bone is approached, 
these spaces become more numerous and more oval, with the cell l3dng 
more in the lumen, until finally the ordinary bone cell in its space pre- 
dominates. On the side of the articulation it is bounded by fibrous tissue, 
which persists until the syno^dum and cartilage is reached. On the other 
side the osteoid tissue extends well past the level that is true spongy bone, 
eventually to merge with its periosteum. The fatty tissue between the 
bone spicules contains definitely more cells than in the control; that is more 
lymphocytes, plasma^ cells and possibly hemopoietic cells, such as neutro- 
phils. There is no sign of acute inflammation or necrosis. Diagnosis — 

OSTEOID TEANSFORSIATION OF TENDON, BEGINNING MYELOID ACTIWTY?” 

The fundamental processes concerned in the development and 
overgrowth of bone, physiologic and pathologic, are by no means 
clearly understood. Importance wmuld be attached to fuller knowd- 
edge of the chemical changes taking place in respect to the mineral 
salts, chiefly calcium and magnesium, and also the phosphorus, in 
experiments such as the above. Analyses W'ere accordingly under- 
taken, with the cooperation of Dr. F. A. Cajori, upon the newgrowth, 
upon the original portion of the patella operated upon and upon 
the patella of the control side. These analyses included the total 
ash, calcium, magnesium and phosphorus content. The total ash 
of the patella tendon sheath w'as also determined. 

The patella w-as divided longitudinally to provide portions for 
section and for chemical analysis. The halves for chemical study 
were further dhdded into the original patella and the overgroivth. 
These were then dried at 100° C. to constant weight and ashed in a 
platinum crucible to a w’hite ash. The ash was w^eighed, and then 
dissolved in a small amount of hydrochloric acid and made up to 
100 cc. Tw^enty cubic centimeters w^ere used for analysis. In the 
case of the ash of the overgrowth, w^hich wms dissolved in hydro- 
chloric acid and made up to 50 cc., 10-cc. portions were used for 
analysis. For calcium and magnesium the method of Kramer and 
Howland^^ was used; for phosphorus, Briggs’^ method for phos- 
phorus in urine was followed. 

Summary of Chemical Studies. The table on page 395 gives the 
results, all of w’hich are averages of several closely agreeing analyses. 

It will be seen that the operation of tjdng off the patella had little 
effect on the ash, calcium and phosphorus content of the patella. 
The percent of magnesium is increased, how’^ever, in the ash of the 
patella of the side operated upon, and especially in the ash of the 
newgrowth (overgrowth) on that side. This overgrowth is not 
completely calcified, as eiddenced by the fact that the overgrowth 
has a somewhat lower ash content than have the patellre. 

The ash content of the tendon sheaths on the side operated upon 
is a liftle higher than the ash of the tendon sheath on the control 
side. The small amounts of ash available for w’eighing after the 
burning of the tendon sheath and the uncertainty of clean disseetion 
of the tendon sheath before ashing make these results less satisfactory. 
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Ash, per cent; 

Unoperated 

Operated 

Overgrowth 

Calcium, per cent of ash; 

Unoperated 

Operated 

Overgrowth 

Phosphorus, per cent of asli; 

Unoperated 

Operated 

Overgrondh 

Magnesium, per cent of ash; 

Unoperated 

Operated 

Overgrowth 

Tendon sheath, per cent of ash; 

Unoperated 

Operated 


“Hound.” 

50. S7 
51.00 


41.27 

41.35 


17.10 

17.97 


0.54 

0.07 


1.75 

2.15 


Dog. 


“ Wooley.” 

52.98 

52.72 

44.70 

41.09 

40.41 

41.52 

17.05 

17.85 

18.03 


0.51 

0.05 

0.92 


1.82 

2.23 


“Irish.” 

54. 4G 
54.74 


40.02 

40.:i2 


17.50 

17.41 


0.05 

O.GG 


0.55 

0.53 


The above analytical results apply to the first two dogs only. The ^ 
patellfe of “Irish” (Dog III) do not differ with respect to magnesium. 
In the ash of both patellfe the per cent of magnesium is high, similar 
to the magnesium content of the patellse on the side operated upon 
of the other two dogs. It should be noted, however, that “Irish,” 
in contrast to the other two, had had a nerve resection on the leg 
which later served as the control in the experiments on ligating the 
patellse. 

An increase in the magnesium in bone has been noted by others 
in abnormal bone conditions. McCrudden^® found an actual increase 
in magnesium in the bones in osteomalacia. Gassman^"* reports 
finding increased magnesium in rachitic bone, and Toverud'^ found 
an increase of magnesium in the teeth of Howe’s guinea pigs with 
chronic scurvy. 

It may be concluded that the derangement in bone metabolism 
following the tying off of the circulation to the patella brings about 
a condition seen also in certain pathologic states affecting bones, in 
which magnesium is deposited in greater amounts than normally 
takes place. 

Discussion. Taken in conjunction with the work of Wollenberg, 
these experiments admit of no doubt that at least some of the char- 
acteristic bony changes of arthritis can be induced by interference 
with the blood supply. The type, of arthritis which, obviously, is 
most strongly suggested in these experimental results is hi^^iertrophic 
arthritis. It would be a mistake, perhaps, to suppose that only 
hypertrophic manifestations can be brought about by this measure. 
There are apparently a few areas to be observed in the specimens 
in which a certain amount of erosion or atrophy suggests the atrophic 
type. The phenomenon of overgrowth of bone or atrophy of bone 
is not necessarily the only definitive feature of one or the other kind 
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of artliritis. Lericlie and Policard‘« state that "bone resorption 
and osteogenesis appear indissolubly linked” and that "it is excep- 
tional to find bone rarefaction without noting in the vicinity a certain 
degree of new bone formation.” Many cases of atrophic arthritis 
are accompanied by some overgrowth of bone. In other experi- 
ments in process of being reported by the writer and his associates 
the evidence is strong that disturbance of the blood supply in the 
dhection of vasoconstriction is most marked in atrophic arthritis, 
although well marked also in hjTiertrophic arthritis. 

The subject of morphology of bone which had perhaps reached a 
rather inactive condition has recently been opened up, partly 
tk-ough the stimulating work of Leriche and Policard. No attempt 
will be made here to discuss this large field beyond stating that 
these authors have shown that older conceptions in this connection 
may require some revision. These workers have reached a conclu- 
sion as regards normal bone which is in close rapport with the con- , 
elusions reached by the present writer and his associates in relation 
to arthritis. Thus, Leriche and Policard advance, as a thesis funda- 
mental to an understanding of osteogenesis, the general principle 
that activity of the circulation tends toward rarefaction of bone, and, 
conversely, that stasis of the circulation favors ossification. This 
latter is in striking agreement with the work here reported. There- 
fore, while the results of the experiments here described resemble 
closely the phenomena of hjqiertrophic arthritis, the writers do not 
mean to indicate that the processes concerned are confined solely 
to that variety. They believe, indeed, that they may also operate 
under somewhat different conditions in atrophic arthritis. 

The incidence of positive results in the present series was very 
high. It is enthely conceivable that at the hands of others or at 
the hands of the present workers in another series, the proportion of 
positive results might be lower. The main point at issue is, not 
that the results described will invariably follow the above operative 
procedure, because the present series is too small to admit of such 
a conclusion, but that in at least a definite proportion of cases inter- 
ference with the blood supply is followed by overgrowth of bone. ^ 

In describing experiments designed to elucidate the pathologic 
backgroimd productive of arthritis and rheumatoid phenomena, it 
seems necessary to point out that the changes in physiology observed 
are not out of consonance with the recognized influence of infection 
in many cases of arthritis. The belief that all cases of arthritis are 
due oniy to infection is so frequently to be met, among those who 
are not studying the disease intensively, that the necessar.^' link 
between even a definitely causative infection and the end result, 
arthritis, is largely overlooked. The most cursory survey of the 
problem will indicate that there must be a medium, or chain of 
disturbances, through which such infection, when operative, 
expresses itself. Accepting the premise that many cases of arthritis 
are precipitated l>y infection and that many other factors are opera- 
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Fig. 17. — Photograph showng the overgrowth of the patella of dog "Irish” nine 
and a half months after ligation of the patellar vessels. The lower portion of the 
left patella shows the overgron-th. 



Fig. 18.— Photograph shondng the overgrowth of the patella of dog "Wooloy” 
nine months after ligation of the patellar vessels. The lower portion of the right 
patella shows the overgrowth. 
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tive in the production of both atrophic and hypertrophic arthiitis, 
the experiments here discussed tlu'ow light upon the intermediary 
mechanism by which the phenomena of the rheumatoid syndrome 
are brought about, both in the soft and in the bony tissue. 

ConclusioRS. Experiments are reported in which the phenomena 
of arthritis, chiefly of the hj^jertrophic variety, are brought about 
in the region of the patella of dogs by ligation of the blood supply 
to the patella. Control experiments in which an amount of silk 
ligature equal to that used in the original experiments was placed 
around the patella, following upon an otherwise essentially identical 
operation, failed to produce any overgrowth after a comparable 
lapse of time. 

Analyses of the overgrowth and of the original patella giving rise 
to the overgrowth show that the percentage magnesium content in 
these tissues is higher than on the control side. The immlvement 
of the mineral metabolism in the region affected is thus clearly 
indicated. 

These experiments are in entire consonance with those arrived 
at, following a different line of reasoning, by Wollenberg and indi- 
cate beyond any reasonable doubt that distm-bance of the blood 
supply must henceforth be regarded as one of the factors capable of 
producing arthritic change. Taken in conjunction with other work 
referred to early in the present text, these experiments afford strong 
evidence that interference with the blood supply, probably in the 
nature of vasoconstriction, constitutes at least a part, probably a 
large part, of the underljdng physiologic disturbance productive of 
the phenomena of chronic artlmitis, especially the hypertrophic type 
as encountered in human beings. 
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SUBPHRENIC ABSCESS. ='= 

By Gatewood, M.D,, 

ASSOCIATE CLINICAL PEOFESSOR OP SURGERY, RUSH MEDICAL COLLEGE OP THE 
UNIVERSITY OF CHICAGO, CHICAGO, ILL. 

(From the Presbyterian Hospital of Chicago and the Surgical Department of Rush 
Medical College of the University of Chicago.) 

Although subphrenic abscess was described by Barlow^ in 1845, 
it was not until 1879 that the first operation for this condition was 
done by von Volkmann.^ During the past few years, this subject 
has been studied extensively and as a result much earlier recognition 
has been possible. Despite this and the development of better 
operative technique, the mortality has not been correspondingly 
lowered. According to Moynihan,® we should expect about 16 per 
cent mortality. Lockwood’s^ statistics from The Mayo Clinic gave 
a mortality of 33.3 per cent in 81 operated cases, with a mortality 
of 97 per cent in 32 unoperated cases, and Barnard’s® original group 
of 76 cases collected from London hospitals has a death rate of 47 
per cent. In a group of 41 cases occurring in the Presbyterian 
Hospital during the past ten years, the mortality rate is 34 per cent 
if 3 cases in which no operation was performed are included, or 29 
per cent in the operated cases. Sachs® states that in the first three 
weeks 15 per cent die, but that after this time, the mortality is 50 
per cent. His mortality in the unoperated cases was 71.5 per cent 
and Elsberg’s^ was 82 per cent. 

Etiology. All subphrenic abscesses must be either primary or 
secondary. True primary abscesses must be very few and these are 
probably limited to traumatic infections such as stab wounds, 
although Lee® has called attention to cases of "spontaneous origin” 
and a number of idiopathic cases have been reported. 

The secondary subphrenic abscesses form the great group most 
frequently encountered by the surgeon. They are the result of (1) 
direct extension from a neighboring primary focus, or of (2) lympho- 
genous infection from a more remote source, or of (3) blood-stream 
infection. Naturally, most subphrenic abscesses are the result of 
direct spread of the infection, from such sources as a perforation 
of the stomach, appendix or gall bladder, or they form as a walled- 
off abscess in general peritonitis. 

The relative frequency of these primarj'^ sources as the causative 
factor varies with the tjTpe of patient seen in the individual clinic, 
although in most series perforation of the stomach heads the list, 
and appendicitis follows closely. Even today with the earlier diag- 

* Read at the meeting of the Western .Surgical Association, December 13, 1929, 
Del Monte, Calif. 
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nosis and operation of appendicitis, it still remains high in the list 
of etiologic factors. Russell^ (1929) reviewing 24 cases from the 
Postgraduate Hospital in New York, found more from the appendix, 
and biliary tracts than from the stomach and duodenum. 

It is frequently difficult to exclude other methods of infection, 
but there is no doubt that the lymphatics can carry infection to the 
subphrenic space in the same way tliat carcinomatous involvement 
occurs on the under surface of the diaphragrh. The lymphatic 
connections between the subphrenic spaces and the abdominal vis- 
cera, according to Dexter, are threefold; (1) The retroperitoneal 
cellular tissue; (2) from around the epigastric artery to the falciform 
ligament, which is in close association with the lymphatics of the 
appendix and colon, and (3) the. subphrenic lymph spaces which 
pass through the diaphragm, connecting with the pleural plexus of 
lymphatics. Although infection usually travels from below upward, 
it may proceed from the pleural cavity dovmward. In 190 cases of 
empyema observed by Beye,H secondary abdominal infection was 
encountered in only one case. On the other hand, there were 9 cases 
of empyema secondary to subphrenic abscess. 

Blood-stream infections usually are the result of thrombophlebitis 
secondary to appendicitis, diverticulitis or some other infected 
abdominal viscus. Rarely are they secondary to remote foci, such 
as boils. Metastatic liver abscess with subsequent rupture into the 
subphrenic space must be a much more common sequence of events, 
than direct hematogenous infection of the subphrenic space. 

The primary foci of the subphrenic abscesses observed at the 
Presbyterian Hospital in the past ten years have been classified as 
follows; 


cases 


1. Stomach and duodenum f Perforated ulcer, 12 

14 cases \ Perforated carcinoma, 2 

f Intraabdominal* 

Direct extensions \ Extraabdominal 

2. Appendix, 10 ^ I (extraperitoneal) 

Lymphatic 

. Hematogenous 

Suppurative cholecystitis, 5 
Suppurative cholangeitis 

[ Multiple— secondary to pyle- 
, Liver abscesses I - 


3. Liver and bile pas- 
sages, 7 cases 


_ phlebitis, 1 

I Single— p3mgenic and amebic 
. „• 1 / . , . I ecchinococcus, 1 

4. Kidney (permephritic abscess), 3 cases. 

5. Pancreas, 1 case. 


6. Other infected abdominal viscera and locahzed abscesses as diverticu- 
^ litis, 1 case; pelvic infections, etc., 4 cases. 

/ . Thoracic infections, chiefly empyema, 1 case. 

S. Remote causes, 1 case (carbuncle of neck). 


* It has been 
those cases. 


impossible to determine the exact route the infcetion 


has taken in 
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The iMihology is that of an abscess in areolar tissues or of localized 
peritonitis. The abscesses are either acute or, chronic. The latter 
may not be recognized for weeks, months or even a year or more, 
and cause the greatest difficulty in diagnosis. In one of our cases, 
four years lapsed between the primary and the secondary operation. 
Perforation into a viscus is rare, but may occur into the stomach, 
the colon, the pleural cavity, the pericardium, or even into a bron- 
chus. Spontaneous rupture through the abdominal wall formerly 
was not uncommon, but is now quite rare. Various organisms have 
been found, the colon bacillus being present in the great majority 
of cases. The gas found in one-third (Lockwood) to one-fourth 
(Ullman and Levj^'^) of cases is usually the result of bacterial 
action. 

Much discussion of the subplmenic spaces has led to various 
subdivisions, largely on anatomic grounds. Nather^^ has divided 
the suphrenic space into supra- and subhepatic divisions limiting 
the inferior border to the transverse colon and mesocolon. The 
spaces above the liver may be divided into right and left by} the 
falciform ligament and these in turn into the large anterior and 
small posterior by the coronary ligaments. In addition to these 
intraperitoneal spaces, extraperitoneal infections occurring between 
the reflected peritoneal borders of the coronary and falciform liga- 
ments have been described by Braun. In our present series we have 
not included subhepatic abscesses as suggested by Nather and it 
has been impossible to classify the cases except as right sided or left 
sided with one extraperitoneal abscess. There are 30 on the right 
side, 9 on the left, one multiple and one extraperitoneal (central). 

Diagnosis in the early cases ordinarily is not difficult, although 
2 of our patients came to autopsy without the condition being 
recognized and a third, though suspected, was not operated upon. 
As Tuft,^^ says, “suspect subphrenic in all postoperative patients 
who are not doing well.” The history is all important, especially 
in the older cases, where the diagnosis may be exceedingly difficult. 
Although the onset usually is insidious, Fagge^® calls attention to 
the fact that in some cases the symptoms begin abruptly. The 
patient looks and feels sick. Fever, chills and sweats are significant. 
The temperature is usually of the church-steeple character, suggest- 
ing pus under tension. The respiratory rate may not be in keeping 
with the temperature. Hiccough is always a suspicious sign although 
it occurs in only about a half of the cases. A cough as the result of 
diaphragmatic irritation has been mentioned by a number of authors 
but has been present in but few of our cases. Shortness of breath 
and difficulty in breathing vary with the amount of compression 
of the lung and with the amount of secondary pulmonary involve- 
ment. Epigastric pain may be marked or very slight, but subcostal 
tenderness is usually present. Pain in the root of the neck is fre- 
quently present. 






GATEWOOD: SUBPIIRENIC ABSCESS 


403 


.Subplireiiic abscess riiust be difierentiated from cmpyeina, li\er 
abscesses and neoplasms, and perinephritic abscess. This can 
usually be done by obtaining a good history, especially with refer- 
ence to a possible primary focus, by accurate physical findings and 
careful Roentgen ray examination. , . . . 

Physical examination reveals a sick individual with flatness as a 
rule on the infected side due to the elevation of the diaphragm. 
Older observers stress the presence of breath sounds through this 
flattened area but compression of the lung and the presence of fluid 
in the pleural cavity make this sign difficult to elicit and rather 
unreliable. Air in the abscess cavity may give a tympanitic note 
instead of the flatness and on the left side gastric tympany may com- 
plicate the picture. Tuft calls attention to the fact that the heart 
may be displaced upward but not laterally. Bulging in the epigas- 
trium or on the infected side in the region of the lower ribs occurs 
in most late cases. Edema and redness of the overlying skin is fre- 
quently observed. The liver is usually displaced downward. The 
leukocyte count varies from 16,000 to 40,000, being highest in those 
cases complicated by liver abscess. The Roentgen ray gives us the 
most important information upon which to base our diagnosis. 
Fluoroscopically, the diaphragm on the infected side is smoothly 
elevated as contrasted with the irregularities due to old pleural 
adhesions or to the nodular irregularities of metastatic liver car- 
cinoma and liver abscess. The splinting of the diaphragm is very 
noticeable and much more marked than in diaphragmatic paralysis 
or in lesions of the liver. PaucoasR® believes that careful Roentgen 
ray examination should enable one to differentiate a subphrenic 
abscess from liver abscess, gumma, or from intrahepatic tumors. 
Paolini and DTstria^^ report a case diagnosed by pneumoperitoneum 
and agree with Sante^® upon its value as an aid. I should hesitate 
to use this method and Pancoast does not think it is of great value. 
Careful study of the films taken in the upright position often aids 
in the Roentgen ray diagnosis. The presence of a fluid level below 
the diaphragm should always be sought for but cannot be found in 
more than a half of the cases (Fig. 1). The cavity has been demon- 
strated in 3 of our cases by the injection of opaque contrast material 
such as lipiodoP® (Fig. 2). 

The treatment is essentially surgical as soon as a definite diagnosis 
is made. The method of approach must vary with the location of 
the abscess and the concomitant pathology.. Statistics are of little 
value in determming the best method of approach and’ one shquld 
be governed by the findings in the individual case. 

When the abscess points in the epigastrium, or in the subcostal 
space, drainage is best accomplished by the abdominal route. 
Sufficient walling off has taken place to prevent further spread 
provided care is exercised in exploration. The thoracic approach 
either by the subpleural or transpleural method is advocated by 
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Lockwood and many others. It provides for a direct approach in 
the high-lying abscesses. Resection of the eighth or ninth rib on 
the right side (the seventh, or eighth on the left) in the posterior 
axillary line, and careful suture of the pleural layers together before 
opening the abscess should prevent empyema, but does not in many 
cases. In this series of 38 cases operated upon, 27 were opened 
abdominally and 7 transpleurally. In 2 the subpleural method was 
used and in 2 a combined operation was employed. In 3 of the 
transpleural cases, empyema did not follow. Ochsner and Nather-® 
have described a subpleural method which consists in resecting the 
twelfth rib and draining posteriorly above the kidney. They main- 
tain that it permits drainage of infra- as well as suprahepatic 
abscesses, and that it is safer than either of the previously mentioned 
methods. (I have tried the method but once and failed to find the 
abscess which I subsequently drained abdominally.) The use of 
the aspirating needle has been condemned, but I have seen no harm 
result from the use of a moderate-sized needle, provided one is pre- 
pared to carry out what further operative technique is indicated. 

Summary. 1. A review of the literature and of 41 cases observed 
in the Presbjderian Hospital during the past ten years, shows that 
the mortality in subphrenic abscess is still much too high— 30 per 
cent or more. 

2. In spite of improved diagnosis methods and earlier operation, 
acute appendicitis ranks high as an etiologic factor— second in our 
series. 

3. The importance of prophylactic treatment cannot be over- 
emphasized. Early diagnosis of appendiceal and other contributory 
causes and their prompt elimination will prevent the formation of 
many subphrenic abscesses. Adequate drainage and the adoption 
of the semisitting posture in all lower abdominal infections are 
two most important preventative measures which should not be 
forgotten. 

4. Finally, attention is again called to the failure to consider the 
likelihood of subphrenic abscess in any patient not doing well after 
an abdominal operation, even though performed months previously. 

Note,— I want to express my thanks to the various members of the hospital staff 
who have permitted me to include their cases in the compilation. 
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REMOTE SYMPTOMS OF UNRECOGNIZED THYROID 

ADENOMATA. 

With Low Basal Metabolic Rate Relieved by Operation. 

By P. IC. Gilman, M.D., 

CLTNlCAn PROFESSOR OF SURGERY, STANFORD UNIVERSITY MEDICAT. SCnOOIi, 

AND 

'W. E. Kay, M.D., 

CLINICAL INSTRUCTOR OF MEDICINE; CHIEF OF ENDOCRINOLOGY, STANFORD UNIVERSITY 
MEDICAL SCHOOL, SAN FRANCISCO, CALIF. 

During the past four years a number of private patients have 
presented themselves complaining of symptoms that had previously 
led to various diagnoses by competent physicians. Our interest in 
diseases of the thyroid gland led us to what we think is the correct 
explanation of these symptoms. In some of these cases, in spite of 
this special interest, the diagnosis remained obscure for some time 
and was then stumbled upon more or less accidentally. With the 
above in mind we made a careful search of the clinic records of the 
past ten years at Stanford University Medical School and were 
unable to find any case for inclusion in this report. Apparently such 
cases were not recognized. 

In the patients reported in this paper the classical signs of thyroid 
toxicity were for the most part absent. Furthermore the basal 
metabolic rate in each instance was either normal or below normal. 
In many instances the patients were more or less indefinite in their 
complaints but were unanimous in stating that they did not feel 
well and knew something was definitely wrong. 

Thirteen cases coming to ns during the past four years furnished 
material for this report. Their symptoms largely directed attention 
away from the thyroid gland and suggested trouble with sj^stems 
elsewhere in the body. 

Nervousness was the most frequent symptom. This nervousness 
was not suggestive of the type usually met with in thyrotoxicosis. 



406 GILSIAN, KAY: UNEECOGNIZED THYBOID ADENOaiATA 


It was in the nature of a nervous tension and sense of apprehension, 
associated with a feeling of carrjdng too hea^y a load. As a rule 
this symptom was brought out only after careful questioning, tlius 
differing from the objective nervousness usual in hyperthyroidism. 
To further illustrate this tjqje of nervousness it may be added that 
several of these patients had been classified as psj^choneurotics, 
chiefly of the neurasthenic t3q)e. 

= Weakness, fatigability and palpitation were common symptoms 
and present in nearly all of the cases. These with shortness of 
breath had evidently led to a previous diagnosis of cardiovascular 
disease in nearly a half of these patients. 

Five of the 13 patients exhibited a definite hjqiertension, 3 show- 
ing a high diastolic pressure and cardiovascular damage. The other 

2 showed definite heart and bloodvessel changes but to a lesser 
degree. 

Attention was directed especially to the gastrointestinal tract in 

3 of the patients. In one, the patient had been previously treated 
for over a year for gall-bladder disease and colitis; a second, diag- 
nosed as sprue, had been treated for a chronic enteritis, for five 
years. The third had been under treatment for stomach trouble. 

One patient had had a chronic cough and had been diagnosed as 
having pulmonary tuberculosis. 

Among the less frequent symptoms, loss of weight was present 
twice; dizziness was complained of twice; tremor of the fingers but 
once. A feeling of warmth was not complained of in any instance 
in this series. 

The pulse rate was usually a little increased but seldom over 80 
per minute. In 2 cases the rate was between 60 and 70 per minute. 

The follovdng abstracts of case histories of a few of the patients 
illustrate the points we have endeavored to emphasize in this com- 
munication: 

Case Abstracts, Case I.—Mrs. A. W., aged seventy-two years, widow, 
complained of stomach trouble consisting of .discomfort two hours ajfter 
eating, gas and frequent cramps in the lower abdomen. In addition fatiga- 
bility and weakness were symptoms. All of these had been present for two 
years. Lately the symptoms had become worse. The patient had been 
told she was suffering from a diseased gall bladder and colitis. 

Examination showed a fairly w^ell preserved and nourished elderly woman. 
Her eyes were rather bright but otherwise negative. There was a verj’' 
slight enlargement of the thsnoid, which was firm and apparently finely 
nodular. No bruit was heard. The heart was slightly enlarged and of the 
aortic type. The apical tones were rather loud with a soft s^'stolic murmur 
and the second aortic moderately accentuated. The heart’s efficienc3'^ was 
judged to be about 80 per cent. The aorta was moderately widened and 
of the arteriosclerotic type. The radial vessel walls were moderatelj' 
thickened; the pulse SO per minute and the blood pressure 150 over 70. 

The abdomen showed some tenderness to deep pre.ssure in tiie gall-bladder 
region and over the sigmoid colon. There was a moderate-sized fibroid of 
the uterus. The reflexes were normal. 
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Altliougli this patient wiiea first examined api^eared to be composed, on 
further observation she was found to be nervous. Her palms Averc alwap 
slightly ^Yarm and moist but dhe extended fingers showed no tremor, bhe 
gave a history of having been quite active until two years ago since when 
she had tired much more readily. _ • r n 

Our first impression caused us to accept the previous diagnosis of gall- 
bladder disease and colitis. Ulcer of the duodenum w^as also considered. li\ 
addition we made a diagnosis of arteriosclerosis of moderate grade with 
aortitis and mjmearditis. Further a mild ^ade of hyperthjrroidism was 
suspected and a basal metabohsm taken which was normal. A Roentgen 
ray study of the gastrointestinal tract showed no organic lesion. 

Tliis patient was kept under observation for about a year and a half, 
during which time she showed periods of improvement. During this entire 
time her complaints were referable for the most part to her gastrointestinal 
tract. The cramps in the lower abdomen were complained of more than 
ever and were frequently accompanied by diarrhea. It was noted _ she 
became more nervous and tired more readily. Her pulse rate remained 
about the same and her basal metabolic rate rose as liigh as 4-13.^ During 
the course of treatment Lugol’s solution was given, folloiving which, for a 
time, her symptoms were much less but later were increased. 

Finally the observable increase in nervousness, palpitation of the heart, 
slightly moist warm palms and the effect of iodin in addition to the complete 
failure of other treatment led us to suspect the small, finely nodular thjwoid 
gland as the cause of the patient’s sjTnptoms. We hesitated to operate 
because of her age and lack of definiteness of demonstrable thyroid partici- 
pation. Consultants blamed the cardiovascular system and colitis for the 
patient’s condition but later felt it would be worth while to eliminate a 
possible thyroid element by operation as the patient Yvas getting nowhere. 

At operation the thyroid gland was found to be larger than had been 
previously suspected and was riddled throughout with small adenomata. 
The largest of these was not over 3 mm. in size. The greater part of the 
gland was removed. 

After an uneventful convalescence all of the patient’s symptoms dis- 
appeared and she has been well now for two and a half j'-ears. 


Case II.— Mrs. B. P., aged thirty-six years, married, had been under 
the care of a doctor for some time for neurasthenia and a nervous breakdown. 
She complained of nervousness and tiring easily and at tunes of palpitation 
of the heart. There was no loss of weight nor any. special digestive disturb- 
ance. She felt the cold keenly and complained of her hands being cold and 
moist. This latter she had observed especially as she was an operator in a 
beauty parlor. ‘ • 

Examination showed the patient to be nervous. She was well nourished, 
^e skin was a httle dry and the supraclavicular fat pads were noticeable! 
the eyes beyond being somewhat bright were negative. The neck showed 
a moderate diffuse enlargement of the thyroid gland, suggesting a colloid 
goiter. This slight enlargement had been present for fifteen years according 
to the patient. & 


The heart tones were' somewhat loud at the apex and there was a soft 
pstolic nMrmur not transmitted. The second aortic was of moderate in- 
tensity. The blood pressure was 140 over 70, the pulse SO per minute when 
standing and 66 per minute when the patient was Ijdng at rest. The lungs 
showed harsh bronchovesicular breath sounds at the left apex with a few 
craeWes after couglung. ^he patient’s reflexes were hyperactive, the' palms 
" There was no tremor. The baLl metabolic rate ^s 

-9. Further study of her chest showed no definite lesion and she was nlaced 
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For about a month the patient stated she felt improved and the thyroid 
gland seemed smaller although no actual measurements were taken. ' The 
pulse rate ranged between 72 and 76 per minute standing and with the 
patient at rest was the same as before— 66 per minute. The basal metabol- 
ism showed a rate of +1. 

Following this period of improvement the patient became worse again 
and this encouraged us sufficiently to advise operation. The picture how- 
ever was not a definite one and we operated %vith some trepidation. A con- 
dition of adenomatosis was found and a subtotal thyroidectomy done. 

The recovery from the operation was uneventful. To our gratification 
and somewhat to our surprise all symptoms disappeared promptly. A year 
later the patient stated she had never felt better in her life. Her basal 
metaboHsm, three months after operation, was +1. 

Case III. — Mrs. C. G., married, aged forty-nine j^ears, was sent to us 
with the following diagnosis: Severe hypertension, myocarditis, arterio- 
sclerosis and nephritis. She complained of bad headaches, shortness of 
breath, fullness in the head and neck and fatigabihty. Further questioning 
brought out that the patient was quite nervous, complained of hot flashes 
and that she dated her sjmiptoms back two years. 

Our first examination supported the previously made diagnoses. She was 
placed on treatment including sedatives in the form of phenobarbital, 
ovarian injections for dysovarianism and bloodvessel spasm, heparmone 
for the reduction of blood pressure, digitahzation and a diet. 

The patient improved somewhat, the headaches becoming less pro- 
nounced, the shortness of breath somewhat less and the blood pressure 
lowered from 195 right, 190 left, over 100 to 175 right and left over 100. 
The treatment was carried out for about four months, the patient during 
this time being unable to do any housework and confined for the most part 
to bed. She still complained of marked weakness, nervousness, oppression 
in the head and shortness of breath. 

After close scrutiny it was noticed one day that there was a slight fullness 
of the neck low down in front. This led to a more thorough investigation 
which revealed some small nodules identified as being connected with the 
thyroid gland. These felt about the size of the end of the small finger. 
Consultation with one of us confirmed this. A basal metabolism was taken 
and found to be -}-5. The patient’s pulse was about 80 per minute. 

Another two months intervened during which period she made little if 
any progress. We then explained to her the possible effect of these nodules 
upon her condition and advised their removal although we made it plain 
that we could not promise anything. On the other hand it was explained 
to her that no other therapeutic measures suggested themselves. 

The patient proved very willing to cooperate and a subtotal thyroidec- 
tomy was performed. At operation the right lobe of the thjToid was foimd 
to be much larger than had been anticipated, the enlargement being due 
to the presence of several adenomata the largest of which was less than 
2.5 cm. in diameter. 

Convalescence was normal and the result of the operation very pleasing. 
About six weeks later the patient volunteered she had not felt so well for 
years. Her strength had markedly increased, the shortness of breath and 
palpitation had ffisappeared together with the sense of oppression and head- 
aches. She no longer felt nenmus. Three months later this patient asked 
us if it would be safe for her to go from house to house as a saleswoman in 
addition to doing her housework. At this time her blood pressure read 150 
over 90. Her heart tones were of better quality, her pulse 72 per minute 
and the preiious faint trace of albumin in the urine had disappeared. 
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Case IV.— Mrs. C. J. B., married, aged twenty-eiglit years had been ill 
for four j^ears. Tuberculosis, heart trouble and chronic sinus disease had 
been suspected. She had had her tonsils removed and was to have under- 
gone a nasal operation. She complained when coming to us of wealmess, 
fatigability, loss of weight, cough, shortness of breath, palpitation and 

menstrual irregularities. • -.i i • i 

Examination showed a tliin, sick-looking young woman with rather higU 
color in her cheeks. Her eyes were somewhat bright and slightly prominent, 
the latter being a familial characteristic. The nose showed some intra- 
nasal catarrh. The thyroid gland was slightly enlarged and smooth but 
firm especially on the right side. .... 

The lungs showed harsh bronchovesicular sounds in the right upper lobe 
with fine rfi.les on occasions which seemed superficial and were probably 
muscular. The heart was moderately enlarged, the tones loud and thump- 
ing with no murmurs. The bloodvessel walls were shghtlj'' thickened, the 
pressure 130 over 90, the pulse 90 per minute. There was no tremor of the 
fingers, the palms were cool and moist. The patient’s reflexes were hyper- 
active. Our impressions from the examination included chronic intranasal 
disease, slight goiter with CLuestionable thyrotoxicosis, questionable pul- 
monary tu&rculosis and secondarj’' anemia. A Roentgen ray of the chest 
showed notliing be 5 ’-ond some hilus thickening. Patient’s basal metabolic 
rate was— 13. 

Treatment consisted of iron cacodylate injections, high-caloric diet and 
syrup of hj’’driodic acid, which resulted in considerable improvement. 
Later small amounts of thyroid extract were given as we believed the goiter 
was a colloid condition with hypothyroidism. The patient during this 
period of treatment, about two months, was being prepared for a nasal 
operation. She however failed to return and was not seen again for two 
years. At this time her complaints were largely the same as before with an 
added s 3 Tnptom of heart flutter with sudden stoppage, the history of 
which was characteristic of paroxysmal tachycardia. Reexamination 
revealed practically the same findings as the first, the basal metabolic rate 
was —14. She responded unfavorably to- thyroovarian extract in small 
amounts. On the occasion of a subsequent visit sometime after discontinu- 
ing thyroid medication this patient more forcibly impressed us as a person 
under a nervous strain. On examining the thyroid again we felt it was pos- 
sibly the seat of an adenoma. It was e^lained to the patient that in spite 
of her low basal metabolic rate her thyroid might be the cause of her troubles 
and operation was advised. 

At operation a smooth, rounded adenoma measuring 4.5 cm. in diameter 
was removed from the lower right pole. Tins adenoma blended with the 
rest of the lobe rendering its clinical recognition difficult if not impossible. 
The left lobe of the gland was normal. 

An uneventful convalescence preceded a complete return to health and 
the patient has been well now for nine months. 


Case Y.— Miss S. G., single, aged fifty-four years had been treated for 
heart trouble and tuberculosis for two years. She complained of a queer 
feeling m her head, cough, palpitation of the heart at times and some short- 
ness of breath. On further questioning, she also complained of fatigability 
nervousness and hot flashes. ’ 


She first consulted one of us five years ago at which time examination 
showed a large, well-nourished woman, somewhat nervous, with a face that 
flushed easily. Examination of the thyuoid seemed negative. Her lunes 
showed wheezing throughout. Her heart was moderately enlarged of the 
aortic type, with sounds which were loud and thumping. There was a soft 
systolic murmur at the apex and a rather loud systolic murmur at the base. 
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The second aortic was accentuated and ringing. The aorta was moderately 
widened throughout and of the arteriosclerotic type. The blood pressure 
was 160 over 100, the pulse SO per minute: The vessel walls wex'e moderately 
thickened. A preliiRinary diagnosis of arteriosclerosis, hypertension chronic, 
aortitis, mjmcarditis, bronchitis chronic, and intranasai disease Avas made. 
Patient was given a hypertension diet, sjTup of hydriodic acid and pheno- 
barbital. 

She improved considerably and after a few visits Avas not seen again for a 
•year Av^hen she returned complaining of cough and shortness of breath. She 
improA^ed on digitahs and was seen by a throat speciahst who diagnosed 
chronic sinusitis and advised a nasal operation. Tliis was not done and the 
patient again ceased conadng for a year and a half. At tins time she com- 
plained of a return of all of her symptoms. In addition it was obserA^ed she 
was more nervous than before and that her palms were a little moist and 
warm. There was a shght tremor of the extended digits and she complained 
more of hot flashes than previously. Patient was sent to the hospital for 
two weeks and in the course of her examination her basal metabolic rate 
Avas determined to be —12. 

■ She was given ovarian injections, bromide and digitalis. Later small 
amounts of Lugol’s solution were ^ven in spite of the low basal rate and 
because some of the symptoms, as in other cases, suggested over action of 
the thyroid. Tliis was followed by a period of rather marked improvement, 
•the heart palpitation disappearing and the pulse slowing to 70 per minute. 
Six months later the patient returned seemingly worse than ever and one 
' day Avhen talking to her a small lump was obsemd to rise from behind the 
left sternoclavicular region when she swallowed. Tliis was the first intima- 
tion we had of any gross abnormality in the thyroid and we immediately 
followed this lead as the probable cause of at least some of her symptoms. 
Her basal rate was then +5. 

Operation was agreed upon and a substernal adenoma 4 cm. in diameter 
attached to the loAver left pole as well as several small adenomata of the 
right lobe were remoA'ed. 

Two months later the patient stated she had neA'^er felt better and that a 
load had been taken from her head and shoulders. She was no longer nerv- 
ous, showed very little shortness of breath and her cough had disappeared. 
Her pulse was 68 per minute, the heart tones were of much better quality 
and her blood pressure was 130 over 80, The tremor of the fingers and 
warmth of the hands had disappeared. 

A great compensation to us was the feeling of gratitude and en- 
couragement that these patients demonstrated after long periods 
of discouragement with their seemingly hopeless condition. 

Conclusions. 1. Unrecognized thyroid adenomata as a cause of 
remote symptoms are frequently overlooked. 

2. In patients exhibiting combinations of symptoms such as we 
have attempted to describe, Avith failure of improvement under 
medical treatment, adenomata of the thyroid must be carefully 
excluded as the underlying cause. 

3. Toxic adenomata are not necessarily accompanied by an 
increased basal metabolic rate but may be present Avith a normal or 
subnormal rate, 

4. The improvement these patients exliibit following operation is 
most striking and gratifying. 
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ANOREXIA NERVOSA, ANOREXIA, INANITION, AND LOW BASAL 

METABOLIC RATE.* 

By John M. Berkman, M.D., 

FEliLOW IN MEDICINE, THE MAYO FOUNDATION, EOCHESTER, M^NN. 


One hundred and seventeen cases fundamentally alike clinically 
and diagnosed anorexia nervosa were found in a review of the cases 
in which examinations had been made at The Mayo Clinic from the 
beginning of 1917 to the end of 1929. , 

The term anorexia nervosa was introduced in medical literature 
by Sir W. W. Gull in 1868. He presented a paper on the subject in 
1873, which was published in 1888. Lasegue, in 1874, wrote a paper 
in which he commented on a similar condition but gave as its cause, 
early tuberculosis. Until 1900 the literature on anorexia nervosa 
consisted of reports of cases, of which there were many, comments 
on the disease, and criticisms. ■ Since 1900 the reports have been 
contributed by Europeans, mainly the French and the Germans. 

Publications on the subject in this country have been limited. 
Several articles have been published, however, relative to .a; large 
group of eases in which the basal metabolic rate was low, and in 
some cases the causal factors have been attributed to psycho- 
neurosis and inanition. 

Leede, in a publication on anorexia nervosa, considered the con- 
dition to be pluriglandular in origin, and he expressed the belief 
that suprarenal insufficiency plays the most important part. • In his 
opinion, hypoglycemia is present and in his treatment of the condi- 
tion he included intravenous administration of solution of glucose 
and injections of epinephrin. In the cases which I have reviewed, 
hypoglycemia has not been found. 

It seems best, at this point, to give a generalized description of the 
appearance of these patients, their mental reactions, and the clinical 
history. As to their appearance, two striking characteristics attract 
the physician's attention at first glance; the extreme emaciation 
and the rather marked pallor. The pallor has led the physician to 
include, in recording his observations in the preliminary examina- 
tion, notations referable to the presence of rather severe anemia. 
Questioning draws attention to certain prominent features in the 
mental reaction of these patients. They appear preoccupied, sit 
with the head bent and gaze at the floor, but when questioned, they 
quickly respond. However, once the question is answered, they 
resume the apathetic manner. They are reticent in answering ques- 
tions directly concerning their mental attitude, and at times show 


* Abridgement of thesis submitted to the Faculty of the Graduate School of the 
University of hlinnesota in partial fulfillment of the requirements for the degree of 

Master of Science in Medicine, March, 1930. ; ^ . 
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negativistic tendencies. Their appearance cannot help but arouse 
the physician’s sympathy. Two principal complaints are presented ; 
loss of appetite, weight and strength, and various gastrointestinal 
disturbances, which do not correspond with the history of any of the 
well-known gastrointestinal diseases. On being questioned as to 
the cause of the anorexia, most of the patients are unable to express 
an opinion, or will not do so. Persistent questioning may reveal 
that in some cases the anorexia directly followed a psychic disturb- 
ance. In general, these patients are young; the great majority of 
them are girls or young women who give a history of cessation of 
menses of variable duration. The systolic blood pressure is low, and 
there is an associated slow pulse rate. Loss of weight usually is 
marked; loss of strength is rather slight, compared to the degree of 
emaciation present. Complete laboratory examinations give prac- 
tically negative results. A depressed basal metabolic rate is con- 
sistently present. Frequently hypoacidity of the stomach is present, 
and more frequently, a high total gastric content, denoting lessened 
gastric motility. 

In the group of cases reported I have not considered those patients 
aged less than thirteen years, observed in the section on pediatrics, 
nor the group of less than 10 cases in which diagnosis of anorexia 
nervosa was made prior to 1917. 

H. S. Plummer, in 1917, began the investigation of this group in 
The Mayo Clinic, and in many cases, various studies of metabolism 
and of chemical changes in the blood were conducted. Since 1917, 
cases of anorexia nervosa have been studied exhaustively whenever 
possible, and nothing which would satisfactorily explain the symp- 
toms or physical condition of these patients has been found. 

Although anorexia nervosa does not limit itself to the poor, and 
there is nothing to substantiate the idea that poverty is a factor in 
the etiology of the disease, the great majority of the cases were 
among persons whose financial circumstances were not the best. 
Therefore both treatment and study of the condition have been more 
or less difficult. 

In The Mayo Clinic, during the years reviewed in connection with 
this article, the diagnosis of anorexia nervosa occurred as follows: 
1917, one case; 1918, no cases; 1919, one case; 1920, 4 cases; 1921, 

4 cases; 1922, 16 cases; 1923, 7 cases; 1924, 8 cases; 1925, 14 cases; 
1926, 16 cases; 1927, 15 cases; 1928, 13 cases, and 1929, 18 cases. 

A review of 117 cases might lead one to believe that the occurrence 
of anorexia nervosa is not at all infrequent; however, considering 
the yearly registration of patients at The Mayo Clinic, and the fact 
that this total of 117 cases extends over a period of thirteen years, 
it is easily seen that the disease is fairly infrequent. Eighty-nine 
patients in the group studied were females and 28 were males. The 
ages of the female patients were as follows: 1 patient was aged 
thirteen years, 11 were aged fourteen and fifteen, 57 were between 
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the ages of fifteen and twenty-nine, 16 were between thirty and 
forty, and 4 were aged forty years, or more. ^Tlie ages of the male 
patients were; 17 between fifteen and twenty-nine years; 9 between 
thirty and forty, and 2 were aged forty years, or more. 

Eighty-five of the 89 female patients were well within the normal 
menstrual age limits, and of these, 45, approximately 53 per cent, 
had amenorrhea. Four patients had passed through the menopause, 
and in 2 of these the menopause had been artificially established. ^ 
Several studies of basal metabolism were made in each case; in 
view of the element of nervousness or fear of the apparatus, which 
frequently is responsible for elevated rates, the lower of the first 
two rates obtained was chosen. These values are shovm in Table I. 
One of the patients, a woman, had been examined prior to coming 

Table I.— Metabolic Rate in Cases op Anobexia Nervosa. 


Range of basal 
Females. metabolic rate. 

1 12 Oto -10 

6 28 -10 to -20 

10 36 -20 to -30 

10 11 -30 to -40 

1 1 —40 to —42 


to the Clinic, and her basal metabolic rate hadbeen well below normal. 
She had been given a thyroid preparation for seven weeks previous 
to her examination in the Clinic. At the time of examination here 
the basal metabolic rate was +1. This case was the only one 
of the group in which the basal metabolic rate was not below 
zero. Curschmann, in a review of cases in which the basal metabolic 
rates varied from normal, concluded that psychoneurosis plays an 
important part in the depression or elevation of the basal metabolic 
rate. The depression in metabolism in the cases reported herein 
had no consistent relationship to the severity of the gastrointestinal 
symptoms, dryness of the skin and hair, loss of weight or strength, 
the systolic blood pressure, or the degree of anorexia. Manj" patients 
with extreme emaciation, and who were severely ill, however, had 
basal metabolic rates considerably below normal. Some patients 
had low basal metabolic rates and complained considerably of gas- 
trointestinal symptoms, but they were not severely ill and the emaci- 
ation was not so great as in the cases in which the metabolic rates 
were higher. 

^ In 47 cases, 40 per cent of the entire group, neurologic and psychiat- 
ric examinations were made, to insure against the possible presence 
of psychosis or of an intracranial lesion. Roentgenograms of the 
head were taken in many of these cases, but in none was pathologic 
change evident; the sella turcica was normal in all. As ophthalmo- 
logic examinations of the fundus are prerequisites to neurologic 
examinations in the Clinic, it would seem that gross lesions of the 
pituitary gland and of- structures in its immediate vicinity were 
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fairly well ruled out. A definite psychologic basis for the anorexia 
was brought out in only 20 cases. A more exhaustive investigation 
probably would have disclosed a psychologic basis for the anorexia 
in many more cases, but in this respect there were two principal 
difficulties : (1) The diagnosis of anorexia nervosa was not suspected 
until after the history was recorded in most of the cases, and in 
many, not until the examination had been completed. (2) The 
reticence of many of these patients probably would have defeated 
everj'^ effort to elicit a psychologic basis for the anorexia. 

In 51 cases, 43 per cent of the entire group studied, dryness of 
the skin and hair was noted; the condition was present in 39, 43 
per cent of the female patients, and in 12, 47 per cent of the male 
patients. 

Gradation of the anorexia present in these cases has been made 
(Table II), to give the reader some idea of the loss of appetite which 
occurred. Grade 1 represents moderate but definite anorexia; 
Grade 4 indicates complete loss of appetite. In many of the latter 
group of cases it was necessary to institute tubal feeding. 

Table II.— Loss of Appetite, Weight and Stbehgth in Anohexia Nebvosa. 



Quantitative expression 


Males. 

Females. 

of loss of 



2 

Appetite* 

1 

10 

12 


2 

4 

26 


3 

14 

49 


4 


1 

Weightt 

Questionable 


3 


0 

1 

6 


1 to 10 

3 

16 


10 to 20 

10 

24 


20 to 30 

5 

IS 


30 to 40 

5 

9 


40 to SO 

1 

5 


50 to 60 

1 

2 


60 to 70 


2 


70 to 80 

2 

3 


90 to 100 


11 

Strength* 

0 

5 

30 


1 

17 

33 


2 

5 

12 


3 

1 

3 


4 

* Grade. 

t Pounds. 




Gradation of loss of weight also is shown in Table II. In the 2 
cases in males indicated as being within the range^of 90 to 100 
pounds, 1 patient lost 98 pounds and the other 105 pounds. In 
the 3 cases in females, the loss of weight was, respectively: 98 
pounds, 100 pounds, and 101 pounds. 

I have also attempted (Table II) to grade the loss of strength. 
Grade 1 represents a loss of strength apparent to the examining 
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physician. Patients whose loss of strength was graded 4 were 
unable to bear their own weight. 


Table III.— Systolic Blood Pbessube. 


Range, iniiUmeters 


of mercury. 

65 

to 

70 . 

70 

to 

75 . 

75 

to 

80 . 

80 

to 

85 . 

85 

to 

90 . 

90 

to 

95 . 

95 

to 

100 . 

100 

to 

105 . 

105 

to 

110 . 

110 

to 

115 . 

115 

to 

120 . 


Cases. 

1 

3 

9 

8 

22 

18 

20 

10 

11 

5 


The systolic blood pressures in this group of patients are given in 
Table III. The determinations were made during rest, at the time 
of the metabolic test. 

Two cases were not recorded in Table III ; in one the readings were 
130 systolic and 76 diastolic, and in the other, 140 systolic and 92 
diastolic. Although the systolic blood pressure w^as not consistently 
low, it can at least be said that the general trend of this group is 
toward arterial h 3 Tpotension, 

Lusk presented, in chart form, observations on the systolic blood 
pressure of a man who underwent voluntary starvation over a period 
of thirty-one days. At the beginning of the fast the systolic blood 
pressure was found to be at 132 mm. of mercury. During the fast, 
the systolic blood pressure became gradually depressed, until at 
the end of the thirty-one days the reading was found to be 100 mm. 
of mercury. 

In relation to the depression of the systolic blood pressure, it 
might be worth while briefly to review the following case; 

Case I. — A girl, aged fifteen years, presented herself at the Ghnic with a 
complaint of difficulty in swallowing; this trouble had been of short dura- 
tion. A diagnosis of hysterical dysphagia was made and esophageal bougies 
were passed. At this time, her weight was 115 pounds, which was her usual 
weight, and her blood pressure was 118 systolic and 90 diastolic. Eight 
months later she returned for further examination. She had lost 26 pounds, 
amenorrhea had been present for four months and the basal metabolic rate 
was —30. vShe complained of vague abdominal discomfort, severe consti- 
pation, and mild dysphagia. A diagnosis of anorexia nervosa was made. 
At the time of this visit to the Clinic her blood pressure was 90 systolic and 
60 diastolic. These readings of systolic blood.pressure were both determined 
in the examining room. 


So far as had been determined, the pulse pressure and respiratory 
rate were of no significance. Lusk referred to the fact that in volun- 
tary starvers the temperature does not vary from normal. In the 
group of cases reviewed in the Clinic, the readings of temperature 
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correspond to those which would be found in the same number of 
normal persons. 

The pulse rate for each minute, determined at the time of the 
metabolic tests, was 30 to 40 in 2 cases; 40 to 50 in 22 cases; 50 to 60 
in 38 cases; 60 to 70 in 20 cases; 70 to SO in 22 cases; 80 to 90 in.9 
cases, and 90 to 100 in 3 cases. Although there was no consistence, 
there seems, on the vdiole, to have been a tendency toward a sub- 
normal pulse rate in the group. 

In 12 cases, generalized diseases of the sidn were found, and in 12 
cases there was brownish discoloration of the skin of the abdomen. 
In only 3 cases were there both disease of the skin and brownish 
pigmentation. 

In the entire group of 117 cases reviewed, there were but 4 in 
which the patient did not complain of gastrointestinal disturbances. 
In 32 cases there was one of an association of several of the following 
symptoms: distress, gas, nausea, or a sensation of abdominal 
heaviness, fullness or pressure. One patient had some of the symp- 
toms just named and diarrhea. There was pain with some of the 
stated symptoms in 12 cases; pain alone in 2 cases; pain with vomit- 
ing in 24 cases; pain with vomiting and diarrhea in 5 cases; vomiting 
and diarrhea in 3 cases, and vomiting alone in 34 cases. 

It will be seen, from the foregoing list, that vomiting occurred in 
66 cases, 56 per cent of the cases in the entire group. With one 
exception, the gastrointestinal symptoms were aggravated imme- 
diately after ingestion of food. The one exception was the instance 
of a man who had an associated duodenal ulcer. He had the char- 
acteristic symptoms of duodenal ulcer three to four hours after 
meals, but the vomiting which occurred immediately after he took 
even small amounts of food was much more distressing to him than 
his symptoms of ulcer, ^ 

In most cases, pain was referred to the epigastrium; however, 
there were several patients who complained of pain in the lower right 
quadrant of the abdomen. Several of these patients had undergone 
appendectomy without obtaining relief. None of the remainder 
of the group was thought to be suffering from appendicitis. When- 
ever there was a complaint of diarrhea, examinations of stool and 
proctoscopic examination were made, as well as roentgenograms 
of the colon. In many instances constipation to the point of obstipa- 
tion was a frequent complaint. In the examinations of several of 
the older patients, roentgenograms of the colon were made in order 
to exclude the possibility of neoplasm. 

Roentgenograms of the stomach were made in 93 cases and 
analysis of the gastric content in 92. Of the former, 91 cases were 
reported negative by the roentgenologist; in the other 2, the diagnosis 
was duodenal ulcer and indeterminate obstruction at the pylorus, 
respectively. These 2 patients subsequently came to operation. 
The results of the analj'ses of gastric content are reported in tlie 
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usual way; that is, free hydrochloric acid of 20 would indicate that 
10 cc. of filtered gastric content were neutralized by 2 cc. of 
sodium hydroxid. Free hydrochloric acid was not found in 11 
cases; hydrochloric acid was well below 20 in 22 cases and well above 
40 in 7 cases. Acidity was normal in 52 cases. In the Clinic, 
the normal range of free hydrochloric acid is considered to be from 

20 to 40. ^ , 

Although there is nothing consistent in regard to the absence or 
presence of free hydrochloric acid in these cases, there is a tendency 
to hypoacidity. Surmount, in an article in which he classified and 
commented on different types of anorexia, stated that he had found 
a condition of achlorhydria present in the tj^ie of person that is 
subject to anorexia nervosa. Of the 9 cases of diarrhea, there was 
associated achlorhydria in 3; the gastric content in the other 6 was 
well within normal limits of acidity. Examinations of stool were 
uniformly negative. 

Associated diseases were found in the group. Raynaud’s disease 
was present in one case. Addison’s disease was suspected, but not 
proved in 3 cases; one of the patients is dead. Pellagra was found 
in one and tetany in 2 cases. In 3 cases there was associated pitting 
edema of the lower extremities. 

Thjuoidectomy had been previously performed in 2 cases, in one 
case for simple adenoma and in the other for exophthalmic goiter; 
in both instances anorexia nervosa developed one year later. Some 
form of surgical treatment was carried out in 7 cases: in one case, 
amputation of the breast was performed for carcinoma; in 2 cases, 
gastroenterostomy was necessary for duodenal ulcer and contracted 
pyloric ring, respectively; the latter has been referred to as a case 
of pyloric obstruction. In the 4 remaining cases the operations were 
minor; that is, dental extraction, making of a window in the maxil- 
lary antrum and tonsillectomy. 

An attempt was made to cause elevation of the metabolic rate in 
85 patients, 73 per cent of the total number included in this study. 
Sixty-three patients were given desiccated thyroid gland alone, 14 
received both desiccated thyroid gland and thyroxin, and 8 were 
treated with thyroxin, alone. For various reasons no attempt was 
made to cause elevation of the metabolic rate of the remaining 22 
patients: the financial circumstances of some were such as to pre- 
vent them from remaining long enough for establishment of dosage; 
in some the rate was not low enough to warrant the administration 
of a preparation of thyroid gland; some patients themselves did not 
consider it worth while to remain for treatment on being informed 
that cure could not be promised. One patient was given insulin as 
adjimctive treatment; five units were administered three times 
(mily for several days. There seemed to be some improvement in 

® appetite, but the treatment was discontinued for lack 
ot definite evidence of value. 
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Of the group just enumerated, in which treatment with a prepara- 
tion of thyroid gland was undertaken, 36 patients remained long 
enough to jillow the dosage to be established, and 49 were hospital- 
ized for periods of from ten days to two months. 

Two phases of the treatment of anorexia nervosa through the 
administration of thyroid products are of prime importance: (1) 
the establishment of the individual dose; (2) the administration ; of 
adequate nourishment. The extent to which the metabolic rate 
may be elevated depends on the amount of nourishment the patient 
will take; that is to say, if the metabolic rate is elevated and the 
intake of food is not increased, there will be loss of weight. This is 
to be parded against, in view of the fact that when the patient’s 
condition has been such as to necessitate hospitalization, consider- 
able loss of weight has already occurred. It is important that these 
patients receive the minimal degree of sympathy, but it is of equal 
importance that they be not antagonized. The problem of nourish- 
ment in these cases is difficult enough in the presence of a high 
degree of empathy between the physician and patient but becomes 
almost insurmountable in the face of complete lack of the patient’s 
cooperation. Many of these patients may be encouraged to take 
food in increasing calorie value; others will take only small amounts 
of food, or none at all, and in this group it may be necessary to pass 
a stomach tube and keep it in place for some time, F eedings through 
the tube may be given at frequent intervals, but the intake of food 
should be increased gradually, for the gastrointestinal symptoms 
occasionally are exaggerated when the increase is too rapid. Often, 
following removal of the tube, the patient will be willing to eat; 
in other cases it may be necessary to replace the tube. The problem 
of nourishment persists throughout the entire course of treatment 
and cannot be overestimated. 

Levi reported a few cases of anorexia, emaciation, and low basal 
metabolic rate, in which the patients were benefited by treatment 
with thyroid extract. He attributed the condition to thyroid 
deficiency, but in the group of similar cases herein reported, hjqio- 
thyroidism has not been considered a causative factor. Bauer, in 
considering disorders of metabolism due to neurotic conditions, 
mentioned one case of neurosis with a metabolic rate of —IS, in 
which very good results were obtained by treating the patient with 
thyroxin and thjuoid extract. Faber, in a publication on anorexia 
nervosa, reported cure in several cases in which the only treatment 
was increased intake of food. The basal metabolic rates were not 
mentioned and evidently treatment with preparations of thyroid 
gland was not given. 

In some of the hospitalized patients, it was possible to cause 
elevation of the metabolic rate to normal; in some, general improve- 
ment in appetite and mental attitude. at the time of dismissal was 
noted. It might be said, here, that the favorable results whicli we 
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have seen have not occurred in a short period of time, but over a 
period of several months and even of several years. 

The patients who were treated did not respond uniformly to 
treatment with preparations of thyroid gland. The rate was ele- 
vated to a certain extent in some cases^ but it was impossible to 
cause elevation of the rate to normal on account of complaints of 
tachycardia, a sense of cardiac oppression, palpitation, headache 
and generalized aching. In other instances in which the patient 
responded slowly to administration of thyroid extract, thyroxin was 
used intravenously for a few doses, after which thyroid extract or 
thyroxin was given by mouth. 

In each of the groups of 85 patients who were given a preparation 
of thwoid gland to cause elevation of the metabolic rate, the patient 
was given the individually established dosage and the drug was then 
continued under the observation of the home physician. The patient 
was instructed regarding the symptoms which might occur in the 
event of overdosage, that is, generalized aching, headache, palpita- 
tion, tachycardia, loss of weight, and increased nervousness. 

Some of the patients returned to the Clinic for observation later, 
and it was found that the results of treatment with a preparation 
of thyroid gland were, in general, favorable. There was one group 
of patients, however, in which the basal metabolic rate was about 
the same as it had been when the- patients were first examined at 
the Clinic. It is possible that the absence of any increase in metab- 
olic rate could be explained on the basis of a decrease in the intake 
of food after the patient had returned home, or failure of absorption 
of the thyroid extract in the gastrointestinal tract. In another 
group, just the opposite occurred. The basal metabolic rate had 
increased to above +15; in one case it reached +30. After these 
patients had returned home, the appetite and intake of food had 
markedly increased. In spite of this, these patients had continued 
the treatment with a preparation of thyroid gland in the dosage 
which had been determined on at the time of their anorexia and low 
intake of food. Their return to the Clinic was occasioned by gradual 
loss in weight, mild tachycardia, and a sensation of all not being 
well with them. On the whole, these patients appeared to be con- 
siderably improved. 

It can be said that both the mental and physical improvement is 
appreciable and in some cases marked, when the metabolism can 
be maintained near normal without loss of weight. It has been 
observed that early recognition and treatment of. the disease results 
in a peater degree of inaprovement over a shorter period of time 

than is true in cases in which the condition is of long-standing. . . ■ 

In 68 of the 85 cases in which the patient was dismissed \Yith 
dnections to take a preparation of thyroid gland, the subsequent 
course is kno^. In 17 cases further information is not obtainable 
at present. Of the 68 patients whose progress could be followed, 6 
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apparently returned to normal condition, 24 were markedly improved 
and 12 received definite benefit. Of the remaining 26, treatment 
did not effect a change in 14, and 12, 9 of whom are now dead, grew 
progressively worse. Information is not available relative to S of 
those who are dead. One.patient died while in the care of the Clinic ; 
in this case it had been impossible to maintain elevation in metabolic 
rate although the basal metabolic rate had been raised for a day or 
so at a time. Death occurred after a period of hospitalization of six 
weeks. The postmortem examination gave essentially negative 
results except for the discovery of evidence of bronchial pneumonia. 

It must be borne in mind that these data include those relative 
to patients seen in the Clinic within the last year, and also in part 
they have been obtained from records of several years ago. In all 
probability, more exhaustive investigation for information in these 
cases will reveal additional deaths, and likewise, subsequent data 
may show the results to be more favorable. 

I already have stated that the patients had marked pallor, sug- 
gestive of anemia. The records show, however, that the erythro- 
cyte count was well above 4,000,000 per c.mm. in all but five 
instances; in these five, the lowest erythrocyte count was above 
3,700,000. 

The mental reaction was not constant. Some patients were 
definitely psychoneurotic and apprehensive. In a larger group, 
which included the more advanced cases, the mental reactions were 
quite similar; these patients were apathetic, reticent, and some 
showed negativistic tendencies. It is probable that the mental 
reaction represents an exaggeration of intrinsic traits. In 20 of the 
cases studied, the onset of anorexia apparentlj'’ could be traced 
back to a psychic disturbance. Psychic disturbance may occur in 
mentally normal persons, or it may be superimposed on mental 
make-up often described as social inadequacy or biologic inferiority. 
To substantiate the statement that anorexia nervosa may occur 
in mentally normal persons, the following case is reported: 

Case II.— A man, aged nineteen years, first came to the Clinic in Novem- 
ber, 1920. Eleven months previously he had undergone appendectomy 
because of an indefinite complaint of pain in the lower right quadrant.^ The 
principal complaint at the time of examination at the Clinic was pain in the 
lower right quadrant and constipation. He stated that four years pre- 
^^ously, for a period of two months, he had had attacks occurring every 
%veek or ten days, lasting from a few moments to an hour, consisting of 
right abdominal pain, nausea, and occasional vomiting followed by vertigo, 
which lasted about one day. He had had four or five of these attacks. Sub- 
sequent to this, he began to have constant belcliing, coming on after eating 
and occasionally without eating. The constipation grew progressively 
worse. The appetite became very poor. Two years previous to his exaini- 
nation at the Clinic he noticed that if he would eat more than a certain 
amount a duU, hea\y, epigastric sensation^ would develop, accompanied 
by general sensations of languor, and palpitation. The intake of food, there- 
fore, became insufficient to maintain his weight. 
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. Examination revealed an extremely emaciated man. The skin was harsh 
and dry. He weighed 82 pounds, which was 25 pounds less than his normal 
weight. The blood pressures were 88 systolic and 62 diastolic, and the pulse 
rate was 44. The physical features othenHse were negative. Eepeatedly, 
specimens of urine were normal. A complete examination of blood was 
done; erythrocytes numbered 4,160,000 per c.nim.; the concentration of 
hemoglo&n was 72 per cent; the Wassermann reaction was negative. 
Analysis of gastric content disclosed total acidity of 60 and free hydro- 
chloric acid of 44, with a total quantity of 75 cc. recovered. Roentgeno- 
grams of the head, thorax, stomach and colon gave negative results. Elec- 
trocardiograms gave evidence of sinus bradycardia, and the basal metabolic 
rate was —40. The treatment with a preparation of thyroid gland was 
• instituted, and the intake of food was increased. This patient remained 
under observation from December 1, 1920, until January 27, 1921, when 
he was dismissed to continue treatment with a preparation of thyroid 
gland at home. The basal metabolic rate was +1. There seemed to be 
slight improvement in his condition. 

June 16, 1921, the patient returned to the Climc._ The basal metabolic 
rate was -f 16. Decided improvement was apparent in the patient’s condi- 
tion; his appetite was good, there was improvement in his facia,! expression 
and mental attitude and Ins only complaint was occasional slight pain in 
the region of the umbilicus. In spite of the elevated metabohsm, the 
patient had gained 12 pounds. He returned home and discontinued the 
thyroid treatment. 

September 17, 1921, the patient again returned to the Clinic. The 
basal metabolic rate was —15. He had gained 15 pounds. He felt fairly 
well and noticed more improvement in his appetite. He was troubled with a 
buzzing sound in his ears and a slow pulse, with a sensation of tiredness and 
drowsiness. His general strength was greatly improved. Treatment with 
a preparation of thyroid gland was reinstated, and in seven days the basal 
metabolic rate had been elevated to -f2. He returned home, again taking 
a preparation of thyroid gland. In May, 1922, he again consulted the 
Clinic, in perfect health. His basal metabolic rate was —4. He was eating 
well, had no abdominal symptoms, and his nutrition was good. His mental 
attitude was normal. 

Subsequently this patient attended college, and in January, 1927, a letter 
was received from one of his professors, part of which read, “He has majored 
with me in zoology and I considered him probablj’’ the most persistent, 
capable and enthusiastic student I have ever had. He does high-grade 
work, not only with me, but in all of his subjects. Recently he was elected 
to membership in the Phi Beta Kappa fraternity.” 

Lusk, observing professional starvers, stated that one cannot 
trace the cause of lowered metabolism in cases of undernutrition 
to reduction of the mass of body protein, nor to reduction in the 
mass of body substance itself. It exists in an innate protective 
mechanism the nature of which one can only dimly surmise. The 
young men, so nourished, lacked physical strength and lacked a 
sense of well-being. Also, Lusk said; '^Voluntary starvation shows 
a loss ot buoyancy of spirit, a decreased desire to work and a decrease 
m the actual power of working.” 

In professional starvers, it was noted that the metabolism did not 
return to normal soon after ingestion of food. Lusk stated: “The 
nutritive condition of the body and not the influx of food on the 
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day previous, determines the height of the mctalioiism.” It has 
been said in the foregoing paragraphs that the favorable results of 
treatment did not occur immediately but after several months or 
longer, in some cases. 

The results of postmortem examination in the one case of death 
that oceurred while the patient was under the care of physicians 
of the Clinic were entirely negative, with the exception of disclosing 
evidence of bronchial pneumonia, which had been present only two 
days prior to death. Marshall and Stephens each reported negative 
results of postmortem examination in cases of anorexia nervosa. 
Voit, after his experiments in starvation, concluded “Death from 
starvation is primarily due to loss of substance in organs important 
to life, but it may also ensue under certain circumstances as a result 
of deficient nutrition to these organs.” 

In 7 patients in whom no psychologic basis for the anorexia was 
brought out, associated conditions were found. One patient suffered 
from narcolepsy and 6 from encephalitis; 2 of the latter exhibited 
definite symptoms of Parkinson’s disease. One of the patients 
with Parkinson’s disease did not show signs or symptoms of the 
condition at the time of his first visit to the Clinic, when a diagnosis 
of anorexia nervosa was made. The patient returned fourteen 
months later, presenting a tjTrical Parkinsonian syndrome. Since 
we are just beginning to recognize the various late effects of encepha- 
litis, it is possible that encephalitis may be later shown to have been 
an important factor in causing the anorexia in some cases of so-called 
anorexia nervosa. 

Assuming that all possible lesions of the thorax and gastro- 
intestinal tract are excluded, the most important conditions to be 
considered in a differential diagnosis are myxedema, thyroiditis, 
intracranial lesions, and mental disorders. It is common knowledge 
that the insane may go on a hunger strike at any time. This fact 
makes important the exclusion in severe cases of anorexia nervosa 
of the presence of mental disorders, especially of compulsion- 
obsessions and psychosis of a depressive nature. 

The sequence of events appears to be as follows:. A psychic dis- 
turbance develops in a number of persons which is directly respon- 
sible for, and followed by, loss of appetite. The resulting lessened 
intake of food finallj'^ leads to inanition, which is associated with a 
process of bringing about a low rate of metabolism. A person with 
a low metabolic rate requires less nourishment than one with a high 
rate of metabolism, and in this manner a condition which simulates 
a vicious circle is brought about. These patients, in the first part 
of the course of the disease, lose most of their weight. At a certain 
point the weight becomes more or less stationary. It appears that 
the depression of tlie basal metabolic rate acts as somewhat of a 
protective mechanism, for if the metabolism remained normal, 
these patients eventually would go on to death, which would occur 



BERKM AN : ANOREXIA NERV OSA 


423 


much earlier than it actually has occurred in any case. In severe 
cases of long-standing the least improvement is seen. -The fact 
that the favorable results which we have observed have occurred 
after considerable time, even though the metabolism and intake of 
food had been maintained near normal, suggests that other secondary 
degenerative processes have occurred as a result of the inanition. 

In cases of low basal metabolic rate due to hypothjnoidism, the 
clinical picture follows the occurrence of low metabolism. In such 
cases, although there is some loss of appetite and a decreased require- 
ment for nourishment, the weight is maintained or even increased, 
as in cases of m^ocedema. In anorexia nervosa it seems that the 
opposite occurs; that is, the low basal metabolism follows, rather . 
than precedes, the clinical picture. Although these patients with 
anorexia nervosa were to some degree intolerant to cold, and a few of 
them had dry hair and skin, they did not give evidence of symptoms 
of mjTvedema, although many of them had metabolic rates much 
lower than rates frequently found in marked cases of myxedema. 

In cases of hypothyroidism in which the basal metabolic rate is 
lower than —20 there is facial edema. This has not been true in 
any of the cases which were reported as anorexia nervosa, and I 
have not considered these cases to be hypothyroid states. 

I believe that there are other cases of low basal metabolic rate - 
without anorexia which are due to inanition. The number of cases 
probably is not large. I have recently seen one patient with low 
rates, who has been eating very little over a period of two years. 
Two years ago all of his teeth had been extracted, and since that 
time he has been unable to obtain satisfactory artificial dentures. 
His complaints were similar to those of cases presented in this 
paper; namely, mild diarrhea, feeling of fullness and distress, and a 
dull aching pain in the epigastrium. Complete examination did not 
reveal organic abnormality except loss of weight. The basal metab- 
olic rate was —29. 

Conclusions. 1. Anorexia nervosa may be said to constitute a 
definite clinical^ entity. Briefly, its clinical characteristics are 
anorexia, inanition, emaciation, various gastrointestinal disturb- 
ances, marked nervous manifestations, and low basal metabolic 
rate. In our experience the condition is not as common as one 
would expect; 117 cases were so diagnosed in this Clinic in thirteen 
years. 

2. It seems probable that the low basal metabolic rate is the 
result of inanition. 

3. The absence of any demonstrable pathologic change charac- 
terizes the condition as a physiologic disorder secondary to a psychic 
disturbance. , 

4 The reestablishment of normal intake of calories is the direct 
pal and to this end treatment with a preparation of thyroid gland 
has been proved to be a valuable adjunctive measure. 
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5, A similar condition due to inanition may be found in some cases 
in the absence of anorexia. 
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Reflex Action: A Study in the History of Physiological 
Psychology. By Franklin Fearing, Ph.D. Pp. 350; 12 
illustrations. Baltimore: The Williams & Wilkins Company, 
1930. Price, S6.50. 

It may be regretted that the following sentence does not appear 
upon the first page instead of near the last. 

“ From the point of view of physiological psychology we are 
concerned vuth the reflex act as a part of the total response pattern 
of the functioning organism, rather than with the analysis of the 
functional components of the isolated reflex arc.” 

To those whose interest in the subject is thus limited, the book 
gives a perspective of the development of certain trends in psy- 
chology arising from the early work on reflexes and a consideration 
of some recent applications of reflex studies on man to problems in 
that field. On the other hand, those who look to the analysis of the 
functional components of reflex arcs for clews to the complex situa- 
tions which confront the psychologist probably will be disappointed 
by the author’s treatment of his theme. Unfortunately Chapters 
X and XI are mangled by omission of many pages and misplacement 
of others, at least in the copy furnished for review. 

G. McC. 


Infant Nutrition. By Williams McKim Marriott, B.S., M.D. 

Pp. 375; 53 illustrations. St. Louis: C. V. Mosby Company, 

1930. Price, $5.50. 

From the pen of one whose studies in the laboratory and clinical 
fields of infant feeding have done much to further that branch of 
pediatrics, this book has been long expected and awaited. 

The first part of the book deals with growtli, development, the 
energy requirements of infants and the metabolism of the food 
elements, salts and vitamins. This section is handled in a simple, 
but complete manner, omitting nothing, but avoiding controversial 
matter. Following this, digestion is discussed and a special chapter 
is devoted to the stools in infancy and their significance. 

One large cha,pter is_ devoted to breast feeding and then the 
subject of artificial feeding of the normal child is considered. The 
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various types of feeding are discussed and the advantages and dis- 
advantages of each are presented in such a fashion tliat the partic- 
ular indications for tliat food are made very clear. 

The various disorders of nutrition such as malnutrition, maras- 
mus, diarrhea, dysentery, celiac disease, vomiting, pyloric stenosis 
a,nd constipation are fully considered. They are discussed in the 
light of the newer advances in nutritional physiology. There are 
complete but not exliaustive chapters on prematurity, rickets, 
tetany and scurvy. 

Two chapters in the book are outstanding. The first is an exposi- 
tion of the relationship between the common infections of infants 
and nutritional disease. Much more space is devoted to this 
important phase of infant feeding tlian in most other books of this 
class. The author’s pioneer opinions, daily becoming better 
accepted, are here very clearly stated, especially in the matter of 
mastoiditis. The other outstanding chapter is on anhydremia, 
acidosis and alkalosis in which Dr. Alexis F. Hartmann is collab- 
orator. 

The book closes with a chapter on pediatric technique, which 
omits the more obvious procedures, and clearly describes the more 
difficult ones. Treatment is in many instances explained by illus- 
trative cases, confusing alternatives being avoided, but the reason 
for each procedure being definitely stated. The Reviewer finds 
little to criticize about the book; he is a little disappointed tliat 
more space is not allotted to the nutrition of the second year and to 
the subject of anorexia. 

Dr. Marriott is to be congratulated upon his simple grammatical 
construction and lively style which sustains the attention and 
makes the book easy to read. These virtues are enhanced by its 
being printed on an unglazed paper in rather large, clear type. 

For its crystallization of opinion this book will recommend 
itself to the pediatrist. As a text it will be found thorough and 
up to date and will be invaluable to the student and practitioner 
of medicine. The Reviewer feels that it is one of the most important 
books in its field. T S. 


ANATomscHE Organkrankheiten axis Seelischer Ursache. By 

Leopold Alkan, M.D. Pp. 142. Stuttgart and Leipzig: 

Hippokrates-Verlag, 1930. Price (unbound), R.M. 9. 

This volume, which is the fourth of a series intended to present 
the fruits of clinical research for the benefit of the specialist and 
the general practitioner, is typographically very attractive; it is 
printed in heavy-faced Latin characters on excellent paper, opaque 
and without luster. The latter characteristic is one which American 
medical publishers might well imitate. 
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The title may. be translated: Organic Visceral Diseases of 
Psychic Origin. The author adopts the modern dynamic psychol- 
ogy, and on this basis divides the neuroses and the psychoneuvoses 
into transference and narcissistic neuroses. He emphasizes the idea 
that the mind, or soul, is a function of tlie whole body (c/., the 
"heart,’' "veins” and "bowels” of the Bible), rather than of the 
brain alone. He believes that there is no sharp line between the 
functional and the organic, and that visceral neuroses, affecting as 
they do, the vegetative system, are the precursors of organic changes 
in the organs. Conversely organic diseases are invariably accom- 
panied bj'' functional and psychic disturbances. Therapy must, 
therefore, invariably be aimed in three directions, namely : " (1) In 
the direction of the psyche; (2) in the direction of the vegetative, 
that is, the sjmipathetic, parasympathetic and endocrine systems; 
(3) in the direction of the involved organs.” He. emphasizes the 
importance of psychic factors even in conditions usually considered 
purely organic. In connection with treatment, he alludes to 
psychoanalysis, but apparently in practice uses the point of view 
rather than the metliod. On the basis of these ideas, and with 
emphasis on the approach from the three angles mentioned, he 
elaborates the treatment of various circulatory and gastrointestinal 
neuroses and of their direct physiologic effects and secondary 
anatomical sequels. This book is of special interest at this time 
because of the present tendency to consider the psychiatric point of 
view in the diagnosis and treatment not only of neuroses, but also 
of medical diseases in general. C. F. 
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NEW BOOKS. 

The Medical Clinics of North America, Vol I 4 , No. 1, VniversUtj of California 
Number, Juhj, 1930. Pp. 278; 54 illustrations. Philadelphia: W. B. 
Saunders Company, 1930. 

Clio Medica, Vol. I, The Beginnings— Egypt and Assyria* By Warren 

Il^'eber, Inc., 

1930. Price, $1.50. ’ ’ 

Clio Medica Vol. II, Medicine in the British Isles.* By Sir D’Arpy 
Power, K.B E., F.R.C.S, (Eng.). Pp. 84; 1 illustration. New York: 
Paul B. Hoeber, Inc., 1930. Price, $1.50. 

Clin M^ica, Vol. Ill, Anatomy.* By George W. Corner, M.D. Pp. 
Il’sO ^ York: Paul B. Hoeber, Inc., 1930. Price, 

* Reviews of titles- followed by an asterisk will appear in:a later number. 
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Diseases of Women. By Ten Teachers, under the direction of Comyns 
Berkeley^, M.A., M.D., M.C. (Cantab.)> F.R.C.P. (Bond.), F.R.C.S. 
(Eng.). Pp. 558; 186 illustrations. Fourth edition. New York: 
William Wood & Co., 1930. Price, $6.00. 

The present edition has been thoroughly revised and two new authors 
added to take the place of two who have resigned. The subject matter 
is brief and direct, such as would appeal to the medical student. It is 
an excellent manual of gynecolog 3 % including sections devoted to urinary 
and intestinal disorders and the ps 3 '^chologic aspect of pelvic disorders. 

Diseases of the Nose, Throat and Dar. By William Lincoln Ballbnger, 
M.D., F.A.C.S. Revised by Howard Charles Ballengbr, M.D., 
F.A.C.S. Pp. 1138; 583 illustrations. Sixth edition. Philadelphia: 
Lea & Febiger, 1930. Price, $11.00. 

This standard work has been thoroughly revamped where changes 
were indicated. These changes affect principall 3 '^ the chapters devoted 
to the sinuses, suppurative otitis media and mastoid disease. Dr. 
Chevalier Jackson and Dr. Gabriel Tucker have contributed a valuable 
section on endoscopy. The illustrations are clear and abundant, adding 
much to a work already of great A’^alue to the otolaryngologist. 

Diseases of the Nose and Throat. By Cornelius G. Coakley, A.M., M.D,, 
F.A.C.S. Pp. 672; 153 illustrations. Seventh edition. Philadelphia: 
Lea & Febiger, 1930. Price, $4.50. 

This volume has for its primar 3 ’' purpose the provision of a compact 
manual of rhinology and lar 3 mgology for the student and practitioner. 
Brevity and clarity are maintained throughout and discussions of moot 
subjects avoided. 

Manual of the Diseases of the Eye. By Charles H. May, M.D. Pp. 461; 
374 illustrations. Thirteenth edition. New York: William Wood & 
Co., 1930. Price, $4.00. 

The thirteenth edition of this very valuable little book contains an 
entirely new chapter on the use of the slit lamp. It is certainl 3 '‘ one of 
the best ophthalmic primers in English, 

Allergic Diseases: Their Diagnosis and Treatment. By Ray M. Balyeat, 
M.A.,_M.D., F.A.C.P. Pp. 395; 87 illustrations. Third edition. Phila- 
delphia: F. A. Davis Company, 1930. Price, $5.00. 

The appearance of a new edition attests to the continued popularity 
of tliis book, primarily written for the la 3 Tnan, but gradually including 
more and more that will be found useful by the practitioner. 
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The Role of Staphylococci in Food Poisoning. — Jordan {Proc. Soc. 
Expcr. Biol, mid Med., 1930, 27, 741) writes that the gastrointestinal 
type of food poisoning is usually considered due to the paratyphoid- 
enteritidis group of organisms. In fact, some Europeans do not attri- 
bute etiologic significance to any other organisms. During the past 
few years certain food poisoning outbreaks, apparently of bacterial 
origin, have been studied in his laboratory and thorough bacterial 
examination failed to disclose any paratyphoid bacilli. This has led 
the author to the conclusion that other bacteria may be responsible. 
Fortunately the opportunity occurred to try out this hypothesis. A 
yellow staphylococcus was apparently the organism responsible for 
the outbreak of food poisoning in Chicago. The sterile filtrates of 
6 staphylococci were tested with human volunteers. From 5 to 10 cc. 
of sterile broth filtrates, when taken by mouth, produced in a few 
hours the customary symptoms connoting food poisoning. The staph- 
ylococci were of diverse origin. Three were isolated from normal 
human throats, 1 from a case of septicemia and 2 from food poisoning 
outbreaks. Twenty-six of the 34 volunteers developed these symptoms, 
while 11 controls taking the same food remained symptom-free. A 
second attack was produced by feeding a second portion of the material 
after a week’s interval. 


Observations on the Mechanism of Chlorid Retention in Pneumonia, 
— A heavy postcritical excretion of chlorid in pneumonia is frequently 
observed. Various explanations have been employed in order to 
explain this well-known phenomenon. Greenwald {Proc. Soe. Exper. 
Biol, and Med., 1930, 27, 788) attacked the question from an angle 
whieh has not previously been tested. He found that in experimental 
pneumonia there is a very large increase in the excretion of chlorid on 
the first day, after which the output was much lower than in the 
control experiments. The author assumes that there is a similarlj’^ large 
excretion of chlorid the first day of pneumonia in man which would 
account for low concentration of chlorid in the blood and for a part of 
the marked retention usually observed. If this is true, as much as 
8 gm. of sodium chlorid would be.lost on the initial day of the disease, 
explaining why analyses of the tissues of patients dying from pneumonia 
have failed to show where the presumably retained chlorid was 
deposited. . 


SURGERY 


UNDER THE CHARGE OF 

T. TURNER THOMAS, M.D., 

PHILADELPHIA, PA. 


- Diverticulitis of the Colon.— Rankin and Brown (Surg., Gynec and 
Obst., 1930, 50, 836) say that diverticulosis is quite prevalent, apparently 
occurring m about 5 per cent of persons who have symptoms referable 
to the large bowel, but probably actually occurring in about 1 per cent 
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of all persons. Diverticulitis probably occurs in about 17 per cent of 
cases of diverticulosis and in most instances is chronic in its course 
and subject to exacerbations. The etiology of diverticula is obscure, 
but they are probablj^ the result of several factors, among them inherent 
muscular weakness in the wall of the bowel and environmental condi- 
tions, obesity and _ constipation. Diverticulitis probably is the result 
of improper emptying of the bottle-shaped sacculations with subsequent 
inflammatory reaction, necrosis and occasional perforation. The rela- 
tionship of diverticulitis to carcinoma probably is incidental rather 
than actual. In 227 cases reviewed in this paper as treated at the 
Mayo Clinic a malignant condition was found associated in 4 only. 
Diverticulitis occurs almost entirely in persons of middle age who are 
inclined to be corpulent and who lead sedentary lives. The outstand- 
ing symptom of diverticulitis is pain, usually situated in the lower left 
portion of the abdomen, and is frequently associated with constipation.. 
Change in bowel habit is a confusing factor. Bleeding and tumefaction 
associated unth diverticulitis are common and are usually the result of 
inflammatory reactions until or witliout the formation of abscess. In 
itself it does not indicate associated malignancy. In a definite per- 
centage of eases diverticulitis tends to become complicated. The most 
common complications are abscess, fistula and perforation. The opera- 
tion of choice is a graded procedure consisting of di-ainage with subse- 
quent resection and anastomosis. 


The Absorption and Transference of Particulate Material by the 
Great Omentum.— Higgins and Bain {Surg., Gynce. and Obst., 1930, 
60, 851) state that a method is described for the study of absorption 
by the omentum isolated from all structures within the peritoneum. 
Studies have been made on the degree of absorption by the isolated 
omentum from tlie subcutaneous pouch at frequent intervals, ranging 
from tliirty minutes to forty-eight hours after an injection. Lymphatic 
vessels within the omentum have not been demonstrated conclusively, 
and yet absorption from this organ is essentially by way of the lym- 
phatics of the diaphragm and mediastinum It was not possible to 
demonstrate either free particles or graphite-like histiocytes in l^he 
omental bloodvessels following an injection into the subcutaneous 
pouch. Following phagocytosis of the graphite particles by active 
mobile histiocytes, these cells accumulate along the bloodvessels and 
pass toward the gastric and splenic attachments of the great omentum. 
The routes of drainage from the distal part of the omentum follow 
essentially the mesothelial lining of the lesser peritoneal sac. From the 
gastrocolic ligament, drainage follows around the dorsal surface of the 
stomach, along the lesser omentum, to the caudate lobe of the liver, 
and thence along the coronary ligament of the liver and the central 
tendon of the diaphragm to the anterior mediastinal lymph nodes. 

Specificity of Light Action in Tuberculosis. — Phelps (J . Bone and 
Joint Surg., 1930, 12, 253) report that definite evidence of specificity 
of action occurs throughout the spectrum. The wave-length band lying 
between 320 and 380 millimicrons has been studied both clinically and 
experimentally. Effects have been obtained which prove this band to 
be active. The chief effect is an acceleration of the processes of repair 
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which may or may not be specific for tuberculosis, but which is essential 
in the retention of function. It is an indirect effect, general rather than 
local. The band between 320 and 380 millimicrons is found m all 
sunlight and in carbon arcs of 25 amperes or more, using a carbon of 
known spectral distribution. Heliotherapy in tuberculosis can be as 
effectively carried out in sea-level to^vns as elsewhere. Longer expo- 
sures can be given if the erythema and tan-production rays, 300 to 320 
millimicrons, are of small quantity or absent. Erythema and tan, there- 
fore, are of no use as a basis of dosage given. Dosage should be meas- 
ured in all sun therapy and the method of measuring such dosage is 
outlined. Artificial sources of light containing the band between 320 
and 380 millimicrons and comparatively free from the shorter wave 
lengths are very useful as sun substitutes. 


THERAPEUTICS 
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NEW YORK CITY, 

AND 

SOMA WEISS, M.D., 

ASSISTANT PROFESSOR OF MEDICINE, HARVARD MEDICAL SCHOOL, 
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The Medical Treatment of Spastic Conditions in the Alimentary 
Canal. — As a result of extensive investigations carried out by himself 
and by others whom he cites, Loehr (Miinchen. med. Wchnschr., 1929, 
76, 1869) finds that a combination of atropin, papaverin and a barbituric 
acid preparation is the most effective of all medicinal remedies for the 
relief of spasm both in the alimentary canal and elsewhere, such as in 
the bronchial tract, the gall bladder, biliary ducts etc. For this purpose 
he finds a tablet of the following combination to be most satisfactory: 
atropin sulphate 0.02; papaverin hydrochlorid 0.0005; diallyl barbituric 
acid 0.025. This tablet should be administered before meals in order 
to avoid the effects of the digestive secretions upon its components. 
The dose varies from i to 2 tablets repeated three times daily. The 
drugs comprised in this tablet diminish the hydrochloric acid secretion, 
allay spasm through both direct action and action upon the nerve 
endings and diminish pain through a mild general sedative action. 

_ The Failure of Liver Therapy to Control the Cord Symptoms in 
Pernicious Anemia.— Krause (Klin. Wchnschr., 1929, 8, 2177) reports 
conflicting evidences from the literature concerning the efficiency of 
fiver diet m tlie control of the funicular myelitis of pernicious anemia, 
lo these he adds the detailed reports of four of his own patients, all of 
whom showed a thoroughly satisfactory hematologic response to liver 
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diet. In none of these four patients however was tliere any improve- 
nient in the spinal cord symptoms. On the contrary, these symptoms 
either progressed as before the treatment or were apparently somewhat 
aggravated as a result of the administration of liver. From these and 
from similar cases reported by others, Krause suggests that the intro- 
duction of liver therapy by prolonging life in pernicious anemia may lead 
to an increased proportion of patients who show severe funicular lesions. 
He further suggests that the only favorable effect of the liver diet is that 
upon the blood picture while there is evidence that this diet is asso- 
ciated with some aggravation of the myelitis in certain cases. 


Percutaneous Diphtheria Prophylaxis— In the light of his previous 
investigations on tetanus toxin and in view of the fact that the injection 
of diphtheria toxin-antitoxin produces a fairly lasting period of hyper- 
sensitiveness to diphtheria, Loewenstein {Klin. Wchnschr., 1929, 8, 
2283) finds, as a result of extensive experimentation upon animals, that 
a high degree of immunity to diphtheria maj’- be produced by rubbing 
fairly large doses of active toxin through the epidermis in the form of a 
salve. The epidermis seems to have the capacitj’^ to detoxify such large 
doses without impairing their antigenic activity. The effectiveness of 
the inunction of such a salve as diphtheria toxin is proved bj'^ immuno- 
logic studies on animals as well as on man. When such protective 
ointment is administered to babies no untoward symptoms result and 
the blood serum rapidly develops a high antitoxin titer. Not only so, 
but investigations during epidemics of diphtheria seem to show that 
infants so treated possess an effective active immunity. The method 
seems particularly adapted to a large scale of prophylaxis. 


The Action of Camphor on the Peripheral Vessels.— Heimberger, in 
{Klin. Wchnschr., 1929, 8, 2238) points out that the new camphor 
substitutes which have been so strongly recommended for the treatment 
of severe cardiac and circulatory failure, have not shown any demon- 
strable improvement in results over the old camphorated oil. He also 
emphasizes that, in vasomotor paralysis associated vdth infectious and 
toxic processes, neither camphor nor the new camphor preparations have 
shown any satisfactory results. It is possible however that these agents 
may stimulate the heart and it has been suggested that they may have a 
similar stimulant action on the peripheral bloodvessels. With this 
thought in mind, Heimberger investigated the reactions in the capillaries 
and arterioles of the fingers in a group of patients to whom 20 per cent 
camphorated oil, cardiazol, hexeton, coramin and Hoechst’s camphor 
solution were administered hypodermatically directly into the tissues of 
the finger being studied. These investigations showed conclusively^ 
that none of the agents exerted any specific stimulant action either upon 
the peripheral vasomotor nerves or directly upon the capillaries or 
arteriols. Furthermore, the reactivity of the capillaries was not 
altered. There is no e^ddence from these e.xperiments indicating that 
these agents are capable of bringing about any impro'\’’ement in the 
peripheral circulation. Since these studies were ca.rried out upon nor- 
mal individuals, it is impossible to transfer the results directly to those 
suffering from cardiac or vasomotor failure but there seems to be no good 
reason for believing that they wotild act differently in such patients. 
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The Treatment of Angina Pectoris with Muscle Extract.— Schwarz- 
MANN {Mnnchcn. mod. Wclmschr., 1929, 76, 1798) reports a series of 7 
illustrative cases out of a much larger series in wliicli he employed an 
extract made from voluntary muscle for the treatmentof angina pectoris. 
He selected such patients as had very severe angina, the attacks of 
which recurred at very frequent intervals, being brought on by the 
slightest effort or by overfilling of the stomach. In the majority of 
cases the muscle extract was .given in doses of from 1 to 2 cc. Prompt 
relief of the painful seizures followed in most instances after the injection 
of 1 or 2 doses. The relief lasted from one to three or four days but 
when the doses Avere repeated at intervals of two to three days until 
several successive injections had been made, the relief frequently lasted 
for weeks. The relief of pain was the most striking response but, in 
addition, the patients frequently said that they were often completely 
free from all symptoms of cardiac distress. ' Such effects w'ere often 
observed in patients whose symptoms had not been controlled by the 
usual methods of treatment, including the administration of the 
nitrites, the xanthins and morphin. In those having demonstrable 
evidences of coronary and aortic sclerosis excellent results w^ere com- 
monly obtained. The usual dose of the extract was 1 to 2 cc. The 
author does not offer anj'^ explanation of the probable mechanism by 
wdiich the extract accomplishes these effects. 


PEDIATRICS 


UNDER THE CHARGE OF ■ 

THOMPSON S. WESTCOTT, M.D., and ALVIN E. SIEGEL, M.D., 

OF FHIUADBLPHIA. 


Relative Prophylactic Value of Convalescent , and Immune Adult 
Serums.— Morales and Martdrt (Am. J. Dis. Child., 1930, 391, 214) 
found that the prophylactic use of convalescent measles serum with good 
results has been reported by various investigators, and that the use of 
immune adult serum has been encouraged, but they found little evidence 
in the literature regarding the true value of the serum derived from this 
source. In this report the authors present data which give adult serum 
a definite place in the prophylaxis of measles. They found that of 120 
children exposed to measles by familial contact and immunized by the 
use of convalescent serum, 102, or 85 per cent, were completely pro- 
tected. Fourteen of the 18 attacked in this group developed attenu- 
ated measles. Of 132 children exposed to the disease by familial con- 
tact, and immunized rvith doses from 20 to 40 cc. of immune adult 
serum, 108, or 80.3 per cent, received complete protection and 20 of 
A, or 76 per cent, of those attacked developed attenuated measles., 
iloses of 10 and 15 per cent of adult serum gave complete protection in 
less than 50 per cent of the persons immunized,. but usually resulted 
m an attenuated form of measles. • Of 183 untreated children who were 
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utilized as controls, living in the same houses with patients who had 
clinical cases and with treated children, only 34, or 18.6 per cent, failed 
to contract the disease. Only 2 children had mild reactions among 
more than 500^ who received treatment with serum. It would seem 
likely that a serious obstacle to the widespread use of convalescent serum 
will be the objection of some parents to the immunization of their chil- 
dren with blood obtained from strangers. Immune adult serum is 
readily and universally available, and the technique for obtaining it 
from adults or children who have had the disease is simple and does 
not involve any risk. Immune adult measles should be used with 
greater frequency for the protection of exposed children, especially for 
debilitated children who would probably die from the disease. 


Asthma in Children.— Peshkin and Fineman (Am. J. Bis. Child., 
1930, 39, 1240) relate that in 15 children, from three to fifteen years 
of age, of whom 12 were sensitive and 3 were nonsensitive to protein, 
the asthma remained severe, persistent and of long duration in spite 
of treatment according to accepted standards of modem investigation 
and management. These children had been under observation for an 
average of two . and a fifth years when selected for treatment with the 
ketogenic diets. No drugs, injections or other therapeutic measures 
were used. Ail foods recognized as possible causes of allergy in these 
patients were eliminated not only from the former diets, but also from 
the ketogenic diets. An estimation of the amount of food consumed by 
these children before the beginning of the ketogenic diet showed that 
they were all living on a high-carbohydrate diet. Average approximate 
ketogenic-antiketogenic ratio of the home diets ranged from 1 to 2 to 
1 to 3. A maintenance diet or one of higher caloric value with a 
maximum ketogenic ratio of 3 to 1 was reached in all cases except one 
within three weeks, and after that the level was maintained for periods 
ranging from four to ten months. At the end of the third week of 
treatment 14 children, or 93 per cent, showed marked improvement or 
relief from asthma. Improvement was maintained for two months. 
After that and up to the tenth month 53 per cent were considered 
moderately to markedly improved or relieved from asthma. The keto- 
genic and low-carbohydrate diets alone do not appear to offer much 
promise of relief from pollen asthma or hay fever. In pollen asthma 
,the administration of pollen treatment in conjunction with the keto- 
genic diet may prove of value. The results obtained cannot be ascribed 
to ketosis, as definite improvement or relief from asthma occurred in 
some children in whom acetone in the urine could not be demonstrated. 
The use of a maintenance diet or one of higher caloric value with a 
ketogenic ratio of 3 to 1 in the treatment of a child with chronic asthma 
who is underweight usually results in an appreciable gain in weight 
after a period of four months, while in a child who^ is obese the use of 
this diet usually results in a loss of weight, in spite of the fact that 
both types of children have been improved or relieved from asthma. 
Children with asthma and recurrent eczema on a ketogenic diet showed 
definite improvement from asthma but aggravation of the eczema. 
Children who had been free from eczema for several years prior to the 
institution of the low-carbohydrate high-fat diet did not have a recur- 
rence of the rash in spite of the prolonged ketosis. The estimation of 
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the requirement in any given case was more easily deterrnined fioiR 
the formula of Pirquet. The food requirement is determined by multi- 
plying the square of the sitting height in centimeters by the desired 
number of decinems. Multiplying by f the number of calories is 
obtained. The maintenance diet is calculated at 4.5 decinems and^ a 
basal requirement at 3 decinems. The rapid control of asthma or relief 
from it resulting from the ketogenic diet possibly is brought about by 
some mechanism which involves a physicochemical change in the cells 
and blood of the patient, thereby inducing a partially or completely 
restored physicochemical or allergic balance. 

Tuberculosis in Children. — Gross {Arch. Pediat., 1930, 47, 369) says 
that tuberculous infection in children is common, while tuberculous 
disease is not common. Of those infected, a great many, ranging from 
50 to 70 per cent, go through life without getting tuberculous disease. 
Those children that get progressive tuberculous disease in early infancy 
and childhood usually succumb. Some infants with active tubercu- 
losis do recover. This disease in children is universal and is not con- 
fined to any particular sections of the country. Most of the tubercu- 
losis in children belonged to the primary and secondary stages. Physical 
signs in the lungs are not necessarily the result of tuberculosis, and the 
clinical history, tuberculin reaction, the fluoroscope and the Roentgen 
ray must all be considered in arriving at a diagnosis. The reduction 
of the morbidity and the mortality of tuberculosis is of the utmost 
importance. The work must begin in childhood. 


The Brain-liver Weight Ratio and the Infancy and Childhood 
History of Epileptics.— Weingrow {Arch. Pediat., 1930, 47, 392) states 
that in all types of epileptics the average brain and liver weights 
vary from those found in the normal. In the idiopathic division, as 
well as in the symptomatic group without causal postmortem finding 
related to the epilepsy, and also in the undetermined class, the average 
brain weight falls below normal in the greatest number of cases. In the 
nonidiopathic division, with postmortem findings casually related to 
the epilepsy, the subnormal and the supernormal cases approximate 
each other. The number of cases in which the liver is below that found 
in the normal exceeds the number of instances in which this organ 
showed a normal and supernormal weight in all types of epilepsy de- 
scribed. ^ The greatest percentage of epileptics with liver weights below 
normal is found in the symptomatic and undetermined groups. The 
average birth weight of individuals in the essential group does not differ 
from that in symptomatic division, and the averages of both fall within 
normal limits. The average age incidences of teething, walking and 
talking show no appreciable differences in the symptomatic and essen- 
tial individuals, and their average age range incidence is within that of 
the normal. The intelligence of the epileptics in the idiopathic division, 
as judged by the average age at which the individuals commenced and 
terminated their education and by the grade they reached does not 
differ from that of the symptomatic division. Measles, pertussis 
scarlet fever and diphtheria in the essential present no difference from 
the symptomatic class of epilepsy. With the brain Weights sub- 
normal, normal and hypernormal there seems to be no relationship to 
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ths congenital, developmental or infectious factors mentioned in both 
tlie symptomatic and essential classes of epileptics. All groups present 
evidences of mental impairment as the disease progresses. In the 
essential epilepsy the mental impairment does not differ markedly from 
that in the symptomatic group. The brain weight variations have no 
influence upon the intellectual decline of these individuals in the three 
types considered. 

DERMATOLOGY AND SYPHILIS 


UNDER THE CHARGE OF 

JOHN H. STOKES, M.D., 

PROFESSOR OF DERJIATOUOGY AND SYPHILOLOGY, SCHOOL OF MEDICINE, 
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AND 

VAUGHN C. GARNER, M.D., 
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Lichen Spinulosus Following Intradermal Application of Diphtheria 
Toxin.— Becker {Arch. Dermat. and Syph., 1930, 21, 839) stresses the 
fact that lichen spinulosus is a morphologic term and represents a type 
of follicular reaction. The acute type may be a form of trichophytid, 
a form of arsphenamin dermatitis, or due to unknown causes. The 
chronic varieties are represented by spinulous lichen scrofulosorum, the 
spinulous type of follicular syphilid and lichen ruber planus. Certain 
of the chronic forms are recurrent or permanent. The spinulous char- 
acteristics may appear as part of another dermatosis. The author has 
seen such examples in a toxic dermatitis following the administration 
of gold sodium thiosulphate and in perifollicular seborrheic dermatitis 
of long-standing. A case is reported in which lichen spinulosus followed 
a positive Schick reaction in a boy of six years. The author concludes 
that the follicular apparatus may act collectively as a unit in response 
to certain noxrn comparable to the epidermal cells in eczema and the 
superficial vascular system in erythemas, scarlatiniform dermatitis 
and in urticaria. 


Coccidioidal Granuloma: A Clinical and Experimental Review With 
Case Reports.— Jacobson {Arch. Dermat. and Syph., 1930, 21, 790) 
discusses his observations and treatment in 19 cases of coccidioidal 
granuloma. The previous use of such measures as Roentgen rays, 
surgery, iodids and intravenous dyes have all be unsatisfactory. The 
author has employed a colloidal copper and coccidiodin-B with good 
success except in the acute fulminating type of the disease. This latter 
type is generally closely associated with the occurrence of face lesions. 
The author’s technique includes deep gluteal injections of the colloidal 
copper every four to seven daj'S and the cutaneous injection of coc- 
cidiodin-B every eight to fourteen days. In selected cases isolated 
cutaneous lesions may be treated with carbon-dioxid snow. Thirteen 
cases are reported in detail. 
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Time oi Ovulation —A ratlier detailed investigation has been made 
by Ogino (Ze 7 iiralbl. f. Gynec., 1930, 54, 464) of Japan into the deter- 
mination of the time of ovulation and conception v^uth relation to the 
menstrual cycle. The statistics presented are based upon observation 
on 118 patients whose ovaries were carefully observed during laparot- 
omy. Of these patients, 81 had a regular menstrual cycle while in 
the other 37 the periods were irregular. By means of elaborate tabula- 
tions he shows that the time of ovulation is a five-day period which 
comes from twelve to sixteen days before the next menstrual period. 
By dating the time of ovulation from the next expected period rather 
than from the last preceding one, a more exact statement can he made, 
expecially in those patients whose menstrual cycles are irregular. In 
regard to the time of conception, he finds that it is usually during an 
eight-day period which occurs between the twelfth and nineteenth day 
preceding the next period, or in other words during the five-day ovula- 
tion period and the three days preceding it. During the period of 
twenty to tw^enty-four days preceding the menses conception rarely 
occurs, while during the period of one to eleven days preceding the 
menses he believes conception is impossible. From a practical stand- 
point this would mean that a woman becoming married before or 
during the ovulation time might become pregnant without having any 
mentrual periods following such marriage. On the other hand if mar- 
riage occurs after the time of ovulation it is practically impossible for 
the woman to become pregnant before she has had a menstrual period. 
This study indicates that the possibility of impregnation of the human 
, ovum is quickly lost after ovulation. 


Prognosis of Uterine Cancer.— As the result of his extensive experi- 
ence at the Memorial Hospital in New York, Healy (N. Y. State J. 
Med., pSO, 30, 191) is of the opinion that the early clinical diagnosis 
of uterine cancer is the most important factor in the prognosis. Group- 
mg of tumors according to cell type based on Broders’ classification is 
important as a guide to correct treatment and therefore a protection 
to the patient, especially if the treatment contemplated is surgical. He 
has found that the prognosis and end-results in uterine cancer vary 
according to whether operation or radiation therapy is the method 
employed, Y'ith operation, all group 4 cases (Broders’ classification) 
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give uniformly bad results, whereas with efficient radiation therapy 
the results are surprisingly good, 66 per cent of the favorable cervix 
cases and 50 per cent of the favorable corpus cases remaining well 
five or more years. It is absolutely essential that a preliminary study 
of the histologic structure of the tumor be made from a biopsy specimen 
or material obtained by curettage in order to determine the kind of 
therapy that should be employed. While advanced cases which form 
80 to 85 per cent of all cases of cervical cancer are entirely beyond the 
help of surgery, it is interesting that under radiation therapy 23 per 
cent of his advanced cases were alive at the end of five years. To 
those who have been following this subject, this figure will appear as 
probably one of the best yet published in this type of case and shows 
that progress is certainly being made even though at times such progress 
seems exceedingly slow. 


OPHTHALMOLOGY 


UNDER THE CHARGE OF 
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Plasmoma of the Conjunctiva in China.— Plasmoma of the conjunc- 
tiva being a relatively common disease in Cliina, Soudakofp {China 
Med. J., 1930, 44, 195) has had an opportunity to observe the disease 
from its very early stages to very late in its course. Seventeen of 
these cases were observed both clinically and histopathologically. At 
the onset it begins clinically as a small growth of the fornix or plica 
which gradually spreads over the palpebral and bulbar conjunctiva; 
it may even involve the cornea. Histologically it appears as a diffuse 
plasma cellular infiltration, beginning either directly beneath^ the 
epithelium or separated from that by a strand of connective tissue 
which is more or less normal. Plasmoma is not a tumor, but rather a 
reaction to a chronic inflammation caused by some irritant. Thus, the 
majority of the patients showed trachoma; the author believes that 
trachomatous toxins act as an irritant. The plasma cellular infiltration 
prevents the destructive action of the toxins on deeper tissues. Their 
prolonged action may lead to advanced hyalin-amyloid degeneration 
of the connective tissue. The treatment recommended by the author 
is early excision followed by radium irradiation. 

Herpes Ophthalmicus Fehrilis With Dendritic Keratitis Complicating 
Therapeutic Malaria.— During a course of therapeutic malaria admin- 
istered to a patient suffering from cerebral syphilis the cornea of the 
left eye showed a herpetic eruption, which soon progressed to a definite 
dendritic type of keratitis; at the same time there was herpes outlining 
the infratrochlear nerve on the left side of the nose. When admitted 
to the hospital the patient complained of a wsual defect of several 
years’ standing; it was found to be a left superior quadrantic homony- 
mous anopia. The patient was inoculated vath tertian malaria and 
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had six paroxysms. After the fourth he complained of a foreign body 
in the left eye, which on examination was found to. be a circumcorneal 
injection with lachrymation and photophobia. T.here was shaip, lan- 
cinating pain; the symptoms became worse mth each chill. On the 
third day small vesicles appeared over the temporal margin of the. 
cornea; a pressure bandage Avas applied and the malaria discontinued. 
On the sixth day herpetic vesicles appeared along. the infratrochlear 
nerve. Other vesicles appeared to coalesce with those on the cornea,, 
and in a short time there was evident ulceration of the branching or 
dendritic type. The nasal herpes quickly dried when quinin was given, 
but the ulceration of the cornea persisted. Atropin sulphate and 
quartz light therapy did not clear it up. It was found that the recrudes- 
cence of the disease occurred a day or two after the administration of 
neoarsphenamin. As soon as this Avas stopped there Avere no more 
flareups and the corneal clouding diminished markedly. Vision is still 
partially obstructed, hoAveA’^er; there are no changes in the visual fields. 
Ebaugh and Jefferson {Arch. Neurol, and Psychiat.,^ 1929, ’22, 1226) 
state that the absence of other signs of arsenic poisoning throAVS some 
doubt on their deduction of the relation of the neoarsphenamin to the 
herpes. On the other hand, herpes simplex has been Ioigaati to occur, 
in arsenic poisoning. The condition is important, as it is an indication 
for immediate cessation of the malarial treatment; it may result in 
permanent visual defect; relapses may occur during postmalarial, 
arsenic therapy. 


OTO-RHINO-LABYNGOLOGY 
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Further Observations on Dental Caries as a Contributing Factor in 
Maxillary Sinusitis. — On a previous occasion,^ Berry estimated that 
60 per cent, and conceivably 80 per cent, of patients with paranasal 
sinus disease would show some form of dental caries in the antral bony 
floor. To his original series of 152 cases, Berry {Arch. Otolaryngol, 
1930, 11, 55) adds 73 cases of Avhich 59 per cent had a demonstrable 
abscessed infection of a root of a tooth just below the involved antrum. 
The author again outlines the technique of ascertaining dental caries 
m connection Avith maxillary sinusitis by transillumination and reiter- 
ates his plea that the “careful rhinologist must consider gross dental 
pathology.” 


The Effect of Camphor, Eucalyptol and Menthol on the Nasal 

^ former article {Arch. Otolaryngol, 1927, 6, 
\ 1 ^ series of experiments on clinical patients 

aqd laboratory animals that menthol was more irritating to the nasal 
mucous membranes than camphor or eucalyptol. In a subsequent 
publication {Arch. Otolaryngol, 1930, 11, 48) Pox illustrates by photo- 
micrographs the actual anatomic changes encountered in the nasal 

1 Vide retrospect; Am. J. Med. Sci., 1929, 178, 143. 
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mucous membranes of ral)l)its spraj^ed once daily for nine months with 
liquid petrolatum solutions of menthol, camphor or eucalyptol. The 
experiments were designed to parallel the usual application of these 
drugs in practice. All materials for microscopic study were obtained 
at autopsy. When applied to the nasal mucous membrane of a rabbit 
for nine months, it was found that, whereas menthol used in dilutions 
as low as 1 per cent caused some degenerative changes, the same drug 
in 5 per cent dilutions produced definite destructive changes tlnroughout 
all layers of the Schneiderian membrane. Deleterious effects were also 
noted following the similar administration of 5 per cent camphor, 5 per 
cent eucalyptol and even liquid petrolatum. Since some of the animals, 
in each group exhibited pulmonary abscesses, the author is of the 
opinion that these abscesses were possibly aspiration phenomena 
occurring during the intranasal spraying. 

Repair in the Paranasal Sinuses of Man Following Removal of the 
Mucous Membrane Lining. — Sufficient clinical evidence as accumu- 
lated in recent years to show that certain persistent infections of the 
paranasal sinuses necessitate surgical removal of the involved mucosal 
lining. Moreover, it has been observed that subsequent repair occurs 
with variable results. Inasmuch as the exact nature of the new tissue 
has never been determined, Semenov and Kistner {Proc. Soc. Ezper. 
Biol, and Med., 1930, 27, 322) subjected to histopathologic examination 
the mucous membranes of human antra from which varying amounts 
of the mucosa had been removed at former operations. In two instances 
in which almost one-third of the antral mucous membrane had been 
removed two years previously, microscopic sections showed the original 
portion of the lining to consist of such normal histologic structures as: 
(1) a layer of pseudostratified ciliated columnar epithelium; (2) a 
superficial spongy layer of areolar connective tissue wdth large tissue 
spaces; (3) tuboalveolar mucous and serous glands in the layer of loose 
connective tissue; (4) an orderly arrangement of branching arteries and 
arterioles in definite layers, and (5) a definite periosteal layer of compact 
connective tissue. The repaired portion, on the other hand, consisted 
(1) of a thick mass of fibrous scar tissue covered for the most part by 
an indifferent layer of cubical epithelium which was stratified in some 
places and entirely absent in others; (2) of an irregular vascularization 
of the scar tissue, and (3) an absence of the usual mucosal architecture, 
as w^ell as of the glands. Following complete subperiosteal exenteration 
of the antral mucous membrane it was observed in 2 cases — eight and 
eighteen months after the primary operations, respectively— tlmt there 
was a marked thickening of the bony walls and that tlie antra were 
lined by a thick, dense layer of scar tissue which was firmly adherent 
to its subjacent structures and was covered by stratified columnar 
epithelium when epithelization exteilded from the nasal mucosa or by 
stratified squamous epithelium when it extended through an opening 
in the canine fossa. Abundant regeneration of glands occurred in those 
cases where the reparative process began from the flap of Schneiderian 
membrane brought through the fenestrum in the nasoantral wall. 
This observation is in accord with experimental findings on dogs 
(Knowlton and McGregor).^ 

* Vide retrospect; Am. J. Med. Sci., 1929, 178, 144. 


EADIOLOGY 


443 


EADIOLOGY 


UNDEE THE CHAEGE OF 

ALBERT MILLER, M.D., 

AND 

CHARLES G. SUTHERLAND, M.D., 

CONSULTING FHYSICIANS, SECTION OF EOENTGENOLOGY, MAYO CLINIC, 

BOCHESTEE, MINN. 


Calcification of Intrathoracic Exudates.— Certain observers incline to 
the theory that tuberculosis is largely responsible for calcified intra- 
thoracic exudates, but there are others who hold that the cause is non- 
tuberculous. Anderson (Am. J. Boent. and Rad. Therap., 1929, 22, 
531) reports three cases favoring the claims of the latter group. One 
was a case of interlobar pleurisy, the second a case of calcified exudate 
along the left ventricle of the heart and the third a c^e of pericarditis 
calculosa. This is the nineteenth recorded case of pericarditis calculosa 
diagnosed during life. 

Ultraviolet Radiation Therapy in Erysipelas.— Presenting data from 
91 cases of erysipelas treated by ultraviolet light, Ude {Radiology, 1929, 
13, 504) advocates the method as universally applicable because it is 
readily available, requires but one treatment, is devoid of danger, is 
inexpensive, and the results are comparable to those of any other 
method. The technique is simple and can be carried out with' any 
ultraviolet lamp. Ude employs a distance of 8 inches. The exposure 
time varies with the efficiency of the lamp and should represent twice 
the time required to produce a mild erythema on normal skin. Local 
applications of magnesium sulphate solution or other substances are 
not permitted following irradiation. 


A Study of the Halogenated Oils Employed in Roentgenology. — 

For several years iodized oils have been employed to great advantage 
for the roentgenographic and roentgenoscopic visualization of certain 
body cavities. The iodized oils, however, are unstable toward heat, 
light and moisture-, the iodin or iodids subsequently always liberated 
in the body niay, over long periods of time, cause toxemia, irritation, 
or iodism; their cost is considerable, and their viscosity is so high that 
they are frequently ill suited for the particular purpose. Accordingly, 
Tabern, Hansen, Volwiler and Crandall {Radiology, 1930, 14, 364) 
have undertaken the development and study of brominized oils and 
esters as substitutes for the iodin mixtures. Two products have been 
found to possess the most desirable properties. The first was 33 per 
cent brominized olive oil esters (viscosity, se%^en seconds) and the 
second a mixture of 85 per cent brominized olive oil and 15 per cent of 
brominized olive esters (viscosity, one hundred and twenty seconds), 
bor filling nasal accessory sinuses the brominized olive esters are 
preferable; filling is rapid and complete and the time of drainage is 
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reduced by many hours. The ester product is also superior for vis- 
ualization of the seminal vesicles and has been used successfully for 
pyelography. It was introduced into the uterus and Fallopian tubes, 
and little pressure was necessary, but the tubal shadows were less dis- 
tinct than with oils of higher viscosity. For visualization of the 
bronchial system the second mixture is preferable. The brominized 
oils and esters are more stable than the iodized oils, have controllable 
^dscosities without loss of radiopacity, are economical to manufacture 
and use, low in toxicity and, of course, cannot cause iodism. 


The Eoentgenologic Manifestations of Intracranial Disease.— In 
order of their importance the various roentgenologic signs of intra- 
cranial disease are grouped by Camp {Radiology, 1929, 13, 484) as fol- 
lows; (1) Calcification within the lesion itself; (2) localized changes 
in the bone, such as destruction, proliferation or both; (3) changes in 
the sella turcica; (4) changes in the bone from increased intracranial 
pressure; (5) displacement of the pineal shadow; (6) air in or about the 
lesion; (7) increased vascularity of bone. Lesions that may exhibit 
calcification include tumors, hematomas, tubercles, cysts, old abscesses, 
old meningeal lesions, encephalitis, sclerotic arteries and aneurysm. 
Such calcification requires distinction from the calcification which often 
occurs normally in the pineal gland, choroid plexus and Pacchionian 
bodies. The bones of the skuU overlying a contiguous tumor may 
exhibit locally the changes of destruction, proliferation or both. Most 
often the change consists of thinning of the internal table. Hyperos- 
tosis may occur, especially in association mth parasagittal tumors and 
those that arise from the temporofrontal meninges. Lesions causing 
deformity of the sella turcica include benign and malignant tumors of 
the pituitary gland, extrasellar tumors giving rise to increased intra- 
cranial pressure, and disease of the sphenoid bone. Displacement of 
the shadow of the pineal gland is valuable in the diagnosis and localiza- 
tion of intracranial tumors. Increased vascularity of the bone is likely 
to accompany angiomatous tumors of the cortex. The value of the 
foregoing signs has been variously appraised. Crouse from a review 
of ^e literature estimated that 8 per cent of the lesions of the brain can 
be diagnosed from the roentgenogram. Dandy computed that 15 to 
20 per cent can be localized. Sosman, reviewing the main groups of 
tumors, was able to identify the tumor by means of the Roentgen ray 
alone in 37 per cent. 

Interpretation of Gastric Symptoms.— The conclusions drawn from a 
study of 3000 consecutive patients requiring a gastrointestinal exam- 
ination are presented by Dwyer and Blackford (Radiology, 1930, 14, 
38). It is well known that the majority of patients who complain of 
gastric sjnnptoms do not have organic cfisease and this is corroborated 
by the present series. Only 15 per cent of the patients had organic 
lesions of the stomach or duodenum to account for the symptoms. 
Duodenal ulcer was found in 8.1 per cent and was the most common 
organic finding in the stomach or duodenum. Gastric ulcer was only a 
fifth as common as duodenal ulcer. Cancer was found in 3.6 per cent 
of the patients who had gastric sjTOptoms; 80 per cent of the cancers 
apparently originated in a resectable area of the stomach. Disease of 
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tlie gall bladder was the most frequent cause of the symptoms, and was 
regarded as responsible for the dyspepsia in 21.3 per cent. In 59 per 
cent of all cases the cause of tlie dyspepsia was not due either to func- 
tional or organic conditions in the stomach, duodenum or gall bladder. 

Infraclavicular Foci of Infiltration as Evidence of Incipient Tubercu- 
losis in Young Adults. — During the last eight years Assmann (Radi- 
ology, 1930, 14, 93) has encountered what he believes to be a characteris- 
tic type of pulmonary lesion in the early stages of tuberculosis of the 
lungs, particularly in young adults. The lesion, as seen with the 
Roentgen ray, consists as an isolated rounded focus of varj'^ing density, 
usually situated just below the clavicle, in the lateral part of the pul- 
monic field, more rarely in the upper portion of the lower lobe. Such 
a lesion is usually sharply circumscribed and definitely contrasted, but 
it may have little density and show a gradual transition into the normal 
pulmonic field. It is of fundamental importance to understand that, in 
contradiction of the generally accepted idea that tuberculosis of the 
lungs nearly alwa5'^s begins in the apices, the type of lesion described, 
the infraclavicular focus, is associated with absolutely normal apices. 
From tins focus a general tuberculosis may develop, but with timely 
treatment a favorable prognosis may be given. 

Radium in the Treatment of Disease with Subcutaneous Mucosal 
Hemorrhages, — Five cases are reported by Hoffman (Radiology, 1930, 
14, 136), comprising 2 of umbilical hemorrhage, 2 of purpura hemor- 
rhagica and one of hemorrhage after circumcision in all of which 
radium treatment of the spleen was given. Save in one of the cases 
of umbilical hemorrhage, bleeding was stopped and in both cases 
of purpura hemorrhagica the disease has not recurred. The author 
concludes that radium offers a new and valuable aid in the treat- 
ment of hemorrhagic diseases of the newborn, as well as in simple 
purpura hemorrhagica. In hemophilia radium will help in controlling 
the severe hemorrhages without other medication. He warns that if 
the total erythrocyte count is below 1,000,000 this method must be 
used very cautiously because of the hemolytic action of gamma rays, 
and preliminary transfusions should be given to bring the blood count 
above that level. 


The Roentgen Treatment of Morbus Basedowii.— Holzknecht 
(Radiology, 1930, 14, 139) points out that since 1904 it has been known 
that morbus basedowii can be cured by Roentgen ray treatment, about 
60 per cent of cases shomng cure and about 20 per cent improvement 
to a greater or less degree. He concedes that a very acute case of the 
disease should be operated on because of the quick relief which ensues. 
Cases not responding to Roentgen ray therapy and those with signs of 
trach^l compression by a large nodular struma should also be operated 
on. But there is no reason at all for giving up local treatment of the 
thyroid, and there is no basis whatsoever for resorting to general skin 
treatment with grenz rays, as advocated in certain quarters. As to the 
rays producing adliesions which render subsequent operation difficult 
statistics prove that adhesions,^ if found, were already there before 
treatment, and that they occur just as often in untreated as in treated 
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, Roentgen Ray Diagnosis and Therapy of Thyroid Disease— The 
Roentgen ray, properly applied, is a safe therapeutic agent in thyroid 
disease, according to Remer and Belden {Radiology, 1930, 14, 145). 
Certain cases of toxic goiter should be given the benefit of irradiation 
for at least four treatments, continuing it if improvement is noted, and 
referring the case to surgery if no improvement occurs. Radiation 
does not increase the difficulty of subsequent operation. Radiation 
before operation renders a patient a better surgical risk. The danger 
of hypothyroidism is negligible. The basal metabolism test is an 
important adjunct and the treatment should be governed by it. Severe 
cases should be hospitalized and a period of rest obtained before treat- 
ment is begun and after the first one or two exposures. 
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The Distribution of Nonelectrolytes Between the Blood and the 
Cerebrospinal Fluid.— Cockrill (J. Ncrv. and Ment. Dis., 1930, 71, 
443) presents a discussion of the theories of the nature of the cerebro- 
spinal fluid. He selects urea distribution between the blood and 
cerebrospinal fluid as being of the greatest significance because of the 
accuracy of determination and the fact that there is no reason to believe 
that urea is either consumed or produced by any part of the nervous 
system or adjoining tissues, and because of its ready diffusibility and 
solubility. He calls attention to the fact that the cerebrospinal fluid 
water consistently contains less urea than that of the blood plasma. 
He believes that the discrepancy would be even greater if the water 
content of the tvm fluids were taken into consideration by the investi- 
gators. Experiments on cats showed that with an accumulation of 
urea in the blood the urea concentration of the cerebrospinal fluid 
increased at approximately tlie same rate, the discrepancy in distribu- 
tion remaining the same. Dialysis experiments in vitro indicated that 
under these conditions there was a tendency for the urea concentration 
to equalize between the blood plasma and cerebrospinal fluid. He 
considered these results as evidence against tlie fdew that the cerebro- 
spinal fluid is produced solely by ultrafiltration of the plasma. 

Huntington’s Chorea Without Choreiform Movements. — Cukran 
(,/. Neurol, and PsychopathaL, 1929-30, 10, 30.5) presents a case of Hunt- 
ington’s chorea exhibiting the typical hereditary characteristics, and 
occurring in several members of the family, in only one of which were 
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choreiform movements present.^ Bysartliria was the only motor 
syinptom manifest in the majority of the cases, l)iit markea mental 
(leterioration was common in all. Two members of the lanlily had been 
diagnosed as cases of general paresis, and the case presented had points 
of similarity with this disease. It is pointed out that the complete 
absence of motor symptoms does not neeessarily negative the diagnosis 
of the disease. Stress is placed on the distinctive heredity and the 
differential diagnosis. 

A Case of Decerebrate Rigidity With Autopsy.—EpsxEiN and 
Yakovlev (J. Neurol, and Psychopathol., 1929-1930, 10, 295) reveals a 
case of decerebrate rigidity first observed in a child at the age of 
two years and seven months, and under observation until death, at 
the age of eight years and three months. The case in history and 
physical findings is typical of cerebral infantile tetraplegia of congenital 
or immediately postpartum origin. The neurologic findings were typical 
of decerebrate rigidity with the tonic neck reflex of Magnus and 
deKleijn, extensor rigidity, pseudoaffective reactions and tonic fits. 
Pathologic study resulted in the anatomic diagnosis of microcephaly 
and microgyria, cerebral aplasia with absence of corpus callosum, 
aplasia of the cerebellum and the basal ganglia, degeneration of the 
thalamus, diffuse gliosis and corticospinal tract degeneration. 


PATHOLOGY AND BACTERIOLOGY 

UNDER THE CHARGE OP 

OSICAR KLOTZ, M.D., C.M., 

PROFESSOR OF BACTERIOLOGY, UNIVERSITY OF TORONTO, TORONTO, CANADA, 

AND 

W. L. HOLMAN, M.D., 

PROFESSOR OF BACTERIOLOGY, UNIVERSITY OF TORONTO, TORONTO, CAN.AD.A. 


Contribution to the Study of the Sympathetic Nerves of the Appendix: 
The Musculonervous Complex of the Submucosa. — Masson (Am. J. 
Path., 1930, 6, 217), while studying nerve proliferation in the appendicu- 
lar mucosa and the origin of carcinoid tumors, acquired the idea of a 
submucous musculonervous complex. This article deals fully with the 
latter mechanism as _ studied in different types of appendices. The 
so-called ‘complex” is made up of fine bundles of muscle tissue, which 
separate themselves from muscularis mucosEC and pass into submucosa, 
where they anastomose with similar fibrillar bundles, passing off 
obliquely from the inner circular muscle of the same sector of appendix, 
f n^nscle elements are very intimately associated with the nerves 
of Meissner, which are always present between the muscle network 
ihe most typicd structure is noted in the submucosa bf appendices of 
the newborn. This normal” type is maintained in healthy adult 
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appendices. But in appendices sliowing the results of repeated crises, 
cliaracterized by extreme diminution of lympli nodules, thickened walls 
and narrowed lumen, the muscle bundles of the complex* are hyper- 
trophied, as are the elements of Meissner’s plexus. Accompanying 
this change the walls of the vessels, including the intima, are thickened. 
Various gradations of hypertrophy and hyperplasia are noted, the most 
extreme presenting small neuromata throughout the mucosa as well as 
hypertrophy of both elements of the complex within the submucosa. 
The significance of the musculonervous complex described is obscure 
to the author. In the discussion it is suggested that in the appendix 
two groups of nerves are found, the argentaffin group and the myenteric 
group. 


Spontaneous Tuberculosis in the Guinea Pig. — Griffith (J. Path, 
and Pact, 1930, 33, 153) has found that spontaneous tuberculosis 
occurs but rarely in the guinea pig. Of 7 strains examined by him from 
cases of spontaneous tuberculosis, 6 were bovine and 1 human. He 
further reports what apparently are the first recorded examples of 
spontaneous avian tuberculosis in guinea pigs. The lesions produced 
by the avian bacilli differ from those usually found when mammalian 
strains are inhaled, in that the tracheobronchial glands are enlarged, 
but show no fibrotic thickening and contain purulent rather than 
caseous material. 


The Local Effect of the Injection of Gases Into the Subcutaneous 
Tissues. — While gases have been previously injected into the body, 
Wright (Am. J. Path., 1930, 6, 87) is apparentlj'- the first to report on 
the result of subcutaneous injections of gases, particular attention being 
paid to the local tissue reactions. The studies were conducted in close 
association with studies upon tuberculosis where large numbers of 
monocytes and epitlieloid cells were noted as the chief tissue reaction. 
A similar reaction was observed following the injection of yellow phos- 
phorus. These experiments were carried out to determine whether or 
not this reaction was due to a common chemical etiology or if it was 
purely physical and nonspecific. Small amounts of sterile oxj’^gen, 
nitrogen and carbon dioxid were introduced at different intervals, 
depending upon the rates of absorption and sections from the altered 
areas studied. The results showed that, following an immediate acute 
reaction, there were produced in the injected tissues large numbers of 
monocytes, modified monocytes, epitheloid cells and giant cells. The 
reaction, due to nonspecific causes is similar to that seen in tuberculosis 
and occasional histologic structures closely resembling tubercles were 
observed. The authors believe that the monocytes present arise locally 
“from some type of fixed connective-tissue cell,” and that, in turn, the 
epitheloid and giant cells originate from the monocytes. The cellular 
analyses are described and protrayed in detail. 

Osteogenesis Imperfecta Congenita. — Weber (Hrcfi. Path., 1930, 9, 
984) reports a case of osteogenesis imperfecta in which the triad of 
sj’^mptoms necessary, according to von Recklinghausen, are fulfilled. 
He attempts in his analysis of the case to determine at what stage in 
the development of bone the changes peculiar to osteogenesis imperfecta 
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arise. He uses as a basis, stages in bone development outlined by 
bimself in a previous article. He finds that while the formation of 
mesenchymal tissue, osteoid tissue and chondroid tissue proceeds along 
normal lines, the entire bone-producing system is arrested in the 
“ nucleus” stage, the stage in which the intercellular substance becomes 
calcified, forming nuclei for the latter deposition of lamellar bone. The 
bone present consists of “fiber” bone of an inferior quality. True 
lamellar bone is completely lacking, and osteoclasts are entirely absent 
except in the region of callus formation. 

Antibacterial Action in Cultures of PenicUlium, With Special Refer- 
ence to Their Use in Isolation of Bacillus Influenzae. — Fleming 
{Brit. J. Exper. Path., 1929, 10, 226) describes the action of a substance, 
which he calls penicillin, contained in the filtrate of a broth culture of 
a strain of a penicillium. This substance inhibits the growth of the 
Gram-positive cocci of the mouth (staphylococcus, streptococcus and 
pneumococcus), while the other oral organisms are practically unaf- 
fected, especially Bacillus influenzae. By planting throat swabs on 
chocolate-agar plates, and smearing 6 to 8 drops of penicillin over half 
of the plate, the author has easily isolated this organism, even though 
it was present amid multitudes of staphylococci and streptococci. In 
a more recent article {Brit. J. Exper. Path., 1930, 11, 127), in con- 
junction with MacLean, the author records having found Bacillus 
influenzae in cultures made from the gums of 30 normal individuals by 
means of penicillin. 
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The Role of the Vaccination Dressing in the Production of Post- 
vaccinal Tetanus.— Abmsteong {Pub. Health. Rep., 1929, 44, 1871) 
arrives at the following conclusions: (1) Tetanus as a complication of 
vaccmation against smallpox is confined, as far as we are aware to 
primary “takes” in which some type of dressing was strapped to^the 
vaccmation site, (2) Evidence is produced which indicates that in 
postvaccinal tetanus the specific organism gains entrance to the vac- 
anation through an accidental infection from extraneous sources, (3) 
Evidence is produced which indicates that a deep implantation of 
Bacillus tetani in the devitalized components of the “take” is necessary 
before postvaccinal tetanus will develop. (4) A dressing strapped to a 
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cutaneous ^^accination permits this deep implantation of organisms by 
producing severe “takes/’ and by retaining exudate therefrom at tlie 
vaccination site. (5) Injection methods of vaccination such as the 
intracutaneous technique are suitable methods for the experimental 
production of postvaccinal tetanus and would seem to be, from the 
standpoint of this complication, a potentially dangerous method for 
human use. (6) The freedom of openly treated cutaneous vaccinations 
frona the complication is explained by the continued wiping and ven- 
tilating action occasioned when the arm is moved within the sleeve or 
under the bed clothes. This light friction keeps the vesicle dry and 
firm, and thus either prevents or promptly wipes away any exudate 
which may appear. (7) A small, superficial implantation of the virus, 
as recommended in the multiple pressure technique advocated by Sur- 
geon J. P. Leake, and the abandonment of dressings fixed to the vaccina- 
tion site will eliminate tetanus as a complication of vaccination. If a 
dressing is deemed advisable for any reason, the objectionable feature of 
the fixed covering can be avoided by pinning a few layers of gauze to the 
inside of a loose-fitting sleeve. 


Experimental Epidemiology of Tuberculosis.— Normal guinea pigs 
confined with tuberculous cage mates were found by Perla to acquire 
tuberculosis of alimentary origin, characterized by a marked involve- 
ment of the mesenteric and cervical lymph nodes. Guinea pigs con- 
fined in the same room with tuberculous animals but not in the same 
cage acquired a disease of respiratory type, characterized by extensive 
lesions of the lungs and of the tracheobronchial lymph nodes. The 
incidence of the disease increased with the intensity and duration of the 
exposure. His work did not, hoAvever, show conclusively the effect 
of crowding upon the incidence of “contact” tuberculosis, because the 
intensity of exposure in his experiments was not the same in each degree 
of crowding. Perla’s studies have been continued Isy Lurie (J. Expcr. 
Med., 1930, 51, 729). In judging these e.xperiments it must be borne 
in mind that the experimental epidemiology of tuberculosis entails 
greater difficulties than a similar study of a more acutely fatal disease. 
The laborious nature of the experiments, extending over long periods of 
time, the chronicity of the disease, the relatively low incidence of tuber- 
culosis acquired naturally by guinea pigs precludes the rapid demon- 
stration of facts. The author found that if normal guinea^ pigs are 
confined with an equal number of tuberculous cage mates the incidence 
of “contact” tuberculosis is increased by crowding. This is probably 
due largely to an increase in the amount of tubercle bacilli available in 
the more crowded cages, although no constant relationship could be 
established between the intensity of the exposure and the incidence of 
tuberculosis acquired by conta^on. Other factors must be determined. 
If guinea pigs are inoculated intraperitoneally with a given quantity 
of human tubercle bacilli, and distributed in different degrees of crowd- 
ing, the duration of survival is shortened in the more crowded animals, 
and the incidence of chronic types of tuberculosis is greater among the 
less crowded animals. Guinea pigs living in the same room but not in 
the same cage vnth tuberculous animals acquire tuberculosis, charac- 
terized by a chronic course, a marked invoh'ement of the lungs, often 
vnth cavity formation and a massive tuberculosis of the tracheobronchial 
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nodes; the mesenteric and cervical nodes are slightly or not at all 
affected. The route of infection in these guinea pigs is almost alwaj^s 
the respiratory tract. Of 103 guinea pigs exposed for a period of up 
to thirty-two months, 15, or 14.5 per cent, developed tuberculosis. 
The shortest period of exposure leading to fatal tuberculosis was eight 
months. The incidence of this tuberculosis acquired by air-borne con- 
tagion increases with the duration and intensity of the exposure up to 
a certain point. A large percentage of the guinea pigs weathered a 
continuous exposure to the tubercle bacillus for thirty-two months with- 
out becoming tuberculous. This may be due to an innate natural 
resistance against tuberculosis, or to an acquired immunity resulting 
from the continuous exposure to the contagion. If normal guinea pigs 
are confined with tuberculous cage mates in cages wdrere the food 
becomes contaminated with the excreta, laden with tubercle bacilli, 
of the inoculated animals, the incidence of acquired tuberculosis 
among them is greater than among guinea pigs similarly exposed in 
cages where tins mode of infection is largely eliminated. The disease 
acquired in the first type of cage is largely of enteric origin and is 
chronic in type. The disease acquired in the second type of cage is of 
respiratory origin and has a more acute course. In tuberculosis of 
guinea pigs acquired by contact with tuberculous guinea pigs under 
conditions permitting the entrance of tubercle bacilli both by way of 
the alimentary and of the respiratory tracts, the type of .lesion pro- 
duced depends upon the relative intensity of exposure to infection by 
one or the other channel. With the gradual elimination of exposure 
to alimentary infection tuberculosis is more and more completely 
engrafted through the respiratory route. With the gradual increase 
in the intensitj^ of exposure to alimentary infection, the disease becomes 
more and more completely enteric in origin. Some evidence is pre- 
sented that the engrafting of tuberculosis by way of the alimentary 
route inhibits the development of respiratory disease. 


A Study of Rural School Ventilation: The School Ventilation Study 
in Cattaraugus County, N. Y., 1926-27, — Duffield {Pnb. Health Pep., 
1929, 44, 2383) states that there are in New York State about 8000 
one- and two-room schools with about. 150,000 pupils while in the whole 
country about 3,500,000 pupils attend such schools. The conclusions 
are as follows: (1) Rural schools heated by furnaces and jacketed 
stoves were more generally overheated than rooms with ordinary stoves. 
(2) Lateral temperature distribution was very good in the rooms heated 
by furnaces but very uneven in stove-heated schools. The average 
difference between temperatures on desk tops in different parts of the 
room exceeded 10° F. in nearly half the rooms, and in individual in- 
stances the observed difference was a great as 30° and 40° F. (3) 
^Trtical differences in temperature were great, that is, floor temperatures 
were low half the rooms averaging below 60^ with one extreme record 
of 31 —and ceiling temperatures (in the rooms in which such observa- 
tions were made) Ingh-often over 90°, and in two rooms averaging 
oyer 100 in rooms ydiere no provision was made for the artificial 
circulation of air. (4) In general, one and two room rural schools, 
such as those observed m Cattaraugus County, appear to be highly 
unsatisfactory from the standpoint of heating and ventilation. LThey 
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are subject to gross overheating on the one hand and to serious chilling 
on the other, and show wide horizontal and vertical differences in the 
temperatures existing simultaneously in different parts of the same room. 
(During the Spring of 1928 three schools were provided with insulating 
material in varying degrees. The heating equipment in these and a 
few other schools was also replaced or altered and later it will be possible 
to report on the results that can be obtained under improved conditions 
in this type of school.) (5) Absenteeism in one- and two-room schools 
of Cattaraugus County ranged from 6 to 37.8 per cent, with an average 
of 14.1 per cent, which is twice as high as the average rates observed in 
Syracuse and New York City. The mean rates of the middle half of 
the rooms in the Cattaraugus County study fell between 10.7 and 
17.5 per cent. (6) Absenteeism reported due to respiratory illness in 
the Cattaraugus County rural schools varied from 1.2 to 9.7 per cent 
of the total pupil sessions, with a mean of 4.7 per cent, which was twice 
as high as the corresponding rate for the current Syracuse study and 
four times that found in the New York City studies of the former com- 
mission. The middle half of the reported rates of respiratory illness 
absenteeism in the rural schools of Cattaraugus County fell between 
2.3 and 6.4 per cent of the total pupil sessions. (7) In general, the 
prevalence of respiratory illness showed an inverse relationship to 
outdoor temperatures, that is, the incidence of respiratory illness was 
greater during the cold months of the year. In the absence of other 
factors, however, low temperature itself did not appear to be directly 
associated with increased respiratory illness. (8) During periods of 
low temperature, deviations from the general trend of the incidence of 
respiratory illness varied with the fluctuations in precipitation, the 
maximum effect occurring in the week following that which had an 
excess of precipitation, with the exception of the last week of the study. 
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Many writers, believing that the histopathology of the kidney 
can be indicated with some degree of accuracy, when the history 
of onset and the distinctive clinical symptoms are correlated with 
the laboratory data, classify acute nephritis in children as: (1) 
Acute glomerular nephritis; (2) acute tubular nephritis; (3) acute 
'‘mixed” nephritis. This classification includes the common forms 
of acute nephritis seen in childhood and is supported by much 
pathologic evidence. 

The clinical and laboratory data suggested as criteria for so 
separating the three different forms are as follows : (1) Acute glom- 
erular nephritis: (g) A history of an acute infection antedating 
the onset; (b) hematuria; (c) visible or nonpitting edema; (d) 
increased arterial tension; (e) increased nonprotein nitrogen in the 
blood; (/) cerebral symptoms (uremia); (g) recovery. (2) Acute 
tubidar nephritis: (a) Insidious onset without any antedating infec- 
tion; (6) albuminuria, high specific gravity and lipoid bodies, casts 
and leukocj'tes, no enjthrocxjtes; (c) marked pitting edema and 
ascites; {d) low plasma protein; (e) normal nonprotein nitrogen; (/) 
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normal arterial tension; (< 7 ) remissions and exacerbations; (/?) ter- 
mination with secondary infection. (3) Acute “mixed” form (in 
this group are placed those cases in which the onset, clinical course 
and laboratory data vary in one or more respects from character- 
istic features of 1 or 2 ), Examples of this are an insidious onset, 
with marked edema and albuminuria and elevated blood pressure, 
low plasma protein and normal nonprotein nitrogen or an onset 
following an acute infection, with a marked pitting edema, normal 
blood pressure, low plasma protein and alternating periods in which 
the urine shows an excessive albuminuria or erythrocytes, even gross 
blood. 

As is generally known, the kidneys in the glomerular form are 
somewhat enlarged and the glomeruli are prominent. Practically 
all of the glomeruli are more or less involved. Tjie tubules being 
an essential part of the renal unit, show changes which in all proba- 
bility are secondary to, and to a large extent, dependent on the 
glomerular injury. The degree of fibrosis or scarring is directly 
proportional to the severity of the injury. When severe and con- 
tinuous or recurrent, the process passes on to the development 
of the secondarily contracted kidney of adult life, the probable 
sequences being loss of renal tissue below functional adequacy, 
consequent hypertension and finally the development of the arterio- 
lar degenerations characteristic of the primarily contracted kidney 
or so-called vascular nephritis. In acute tubular nepliritis the 
notable changes in the kidneys are their increased size, the obscuring 
of normal markings and the presence of edema, pallor and opacity. 
Degenerative lesions are the characteristic feature. The proximal 
and distal convoluted tubules are the seat of diffuse degenerative 
changes with fat formation and there is cellular response only to such 
necrosis of tubules as may be present. The glomeruli are but 
slightly if at all involved, even when the process has continued for 
many weeks. In the mixed form of nephritis, the kidne^'-s show 
lesions representative of both types. 

Within recent years there has been much discussion concerning 
tubular nephritis, or nephrosis as termed by many authorities. 
Most of the contributions have come, from adult clinics where tlie 
complexities surrounding the etiology and pathology are notably 
confusing. The most recent work on acute tubular nephritis in cliil- 
dren has been reported by Davison and Salinger.^ They present 
the clinical and laboratory findings with detailed pathologic studies 
in 4 patients. During the past five years, in children with acute 
nephritis, we have seen 21 cases which, according to the clinical and 
laboratory data, fulfill the requirements for the diagnosis of acute 
tubular nephritis. Ten of these patients died and necropsy was 
obtained in 8 patients. 

Tlie purpose of this communication is to report a clinical anti 
pathologic study of S fatal cases of acute tubular nephritis in 
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children, witli a Y,iew of ascertaining tlie accuracy with wliicli a 
pathologic diagnosis can be determined from a consideration of the 
clinical and laboratory data. The essential clinical and laboratory 
features have been reviewed and from them an opinion as to the 
underlying pathologic process has been expressed. The accuracy 
of the clinical diagnosis has then been checked with the histologic 
findings. 

The criteria taken as indications for degenerative lesions in the 
uriniferous tubules, without glomerular or interstitial changes, have 
been mentioned above. Any deviations from the characteristic 
findings have been regarded as exceptions to the rule and suggest 
that glomerular lesions with or without interstitial changes exist. 

The character of the material of this report is outlined in the table 
on page 453. In the column of kidney weights the upper figure 
is the combined weight of the kidneys; the lower figure is the 
average of normal weight of both kidneys for corresponding age. 

If the before-mentioned clinical and laboratory criteria are 
rigidly followed in establishing the diagnosis of acute tubular nephri- 
tis, only 2 of the 8 cases can properly belong to tliis form of nephritis. 
They are Case III and Case VII. It is true, the other 6 cases show 
only slight or minor departures from the so-called pathognomonic 
signs, such as: Case I, the finding occasionally of a few erythro- 
cytes, microscopically in the urine; Case II, an initial high blood 
pressure which subsequently became normal; Case IV, a slight in- 
crease of blood pressure and a slightly increased nonprotein nitrogen; 
Case V, an onset of edema and albuminuria with an acute infection; 
Case VI, an onset with an acute infection and with rapidly progressing 
widespread terminal infection; Case VIII, an onset with vomiting 
and edema at fourteen months, again at sixteen months, at twenty- 
one months, edema and albuminuria and increasing blood pressure. 
These minor variations from the criteria characterizing tubular 
nepliritis were considered by us to be of importance as possibly 
indicating the presence of kidney lesions not repairable by simple 
regeneration of tubular epithelium. However, we have not been 
able to find significant differences in the pathology of the 8 cases 
and have discarded the hope of giving prognostic value to the tjpe 
of information presented. 

Case Histories. Case I. — ^The patient, N. G. (Hospital No. 10109), was 
under observation from the onset of albuminuria and edema at nineteen 
months of age until he died of generalized peritonitis, when three and a half 
j^ears of age. When first seen he had been ill for two weeks with generalized 
edema, and albuminuria. Insofar as could be ascertained, the edema was 
not preceded by an acute infection, and physical examination revealed no 
evidence of a local or general infectious process. The temperature was 
105° F. on admission but remained normal throughout his stay in the 
hospital (four months) with one exception, when it rose to 103° F. for five 
days. No explanation was found for the fever at that time. During his stay 
in the hospital there were two periods in which the edema practicall}’’ dis- 
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apDeared • the urinary output increased and there was a lessened albuminuria. 
In the first period he lost 5| pounds in six weeks; in the second period he lost 
5 pounds in eight weeks. At the end of this period he was discharged much 
iinproved. Albumin and cellular elements, however, contmued to be found 
in the urine. Various measures to influence the edema were tried without 
striWng results. He remained at home eight months. In this interval, 
the course was characterized by remissions and recurrences of edema. _ The 
edema became excessive during an attack of mumps, and the daily uriimry 
output dropped from an average of 560 to 620 cc. to 120 to 150 cc. The 
urine continued to contain albumin and cellular elements. On the second 
admission (one year after onset) he showed generalized edema and albumin- 
uria over a period of three months. No evidence of local or generalized 
infection could be found. There was one remission in which he lost 5 pounds 
in two weeks. Thereafter the edema remained stationary until, without 
apparent cause, it entirely disappeared. The effects of high-protein diet 
were tried as on the former admission without noteworthy results. There 
was a lessened amount of albumin and fewer cellular elements in the urine 
when he was again discharged. Following this discharge his general health 
and appearance remained good but there was always a slight trace of 
albumin in the urine. During the winter he had diphtheria. The edema 
and albuminuria returned, but gradually disappeared. He was admitted 
for the third time (nearly one year after second admission but almost 
exactly two years after the original onset) because of a recurrence of the 
edema and albuminuria. These symptoms had recurred two weeks before 
and were definitely associated with an acute respiratory infection and an 
acute parotitis. The temperature fluctuated between 98° F. and 100° F. 
The patient was observed in the hospital over a period of four months 
during which various therapeutic measures were tried. Calcium chlorid 
resulted in a temporary loss of weight but repetition of the course of treat- 
ment had no effect. Ammonium chlorid was likewise without benefit. 


The protein content of the diet was increased; the child continued to gain 
weight and theocin and caffein were given. These measures had no effect 
on the edema. _ In 6 days the weight increased from 36 pounds to 38f 
pounds. Caffein was omitted and the patient was given diuretin. The 
edema continued to increase; three days later the weight reached 40 pounds 
and was then stationary. The protein in the diet was increased to 60 gm. 
and subsequently to 70 gm. This change in diet seemed to have some effect 
on the edema. He was discharged free from edema three weeks later 
weighing 31| pounds. Albumin and cellular elements remained present in 
the urine. A few daj'^s after discharge, although he was kept on the high- 
protein diet, the urinary output began to diminish and the edema to recur. 
He was returned to the hospital (fourth admission) for this reason. The 
ieni'peraiure varied between 99° F. and 102° F. for ten days. It then rose 
rapidly and remained about 102° F. to 104° F. until he died, twelve days 
later. With the terminal rise in temperature, the edema increased markedly 
and the patient complained of pain in the region of the right kidney. Ten- 
derness became marked in tliis region as well as over the abdomen. With 
the question of a perinephritic abscess or a generahzed peritonitis in mind 
^ exploratory incision was made over the right kidney. Pus was not found! 
i he kidney capsule was stripped (Edebohl’s operation) without any benefit 
to the patient. He rapidly became worse and died a few days later. Non- 
nemolyuc strejAococcus was recovered from the peritoneal fluid. 

Laboratoi-yData. First Admission. The white blood cells were 24,900 

faSs^manv^JhRl^wL l.gm. per cent) ; granular and cellular 

^ occasional red blood cell; hl.P.N., 30 mg. 
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Phenolsulphonephthalein test, 75 per cent (two and a half hours). Plasma 
protein, 6.75 per cent. Fixation test normal. 

Second adinission. Urine: Specific gravity, 1020 to 1035; albumin, 
4.8 gm. per cent; hyalin and granular casts and white blood cells. IVliite 
blood cells 16,000 to 40,000 (60 per cent polymorphonuclears) ; N.P.N., 
28 mg. per 100 cc.; chlorids, 533; cholesterol, 397; serum protein, 5.23; blood 
pressure, 100/60; phenolsidphonephthalein, 40 per cent. 

Third Admission. Urine: Specific gravity 1010 to 1020; albumin, 3 gm. 
per cent; many hyalin and granular casts and white blood cells; blood 
pressure, 110/60 to 65/40. 

Summary (by Dr. Blackfan before the autopsy). The diagnosis of acute 
tubular nephritis was made by the appearance of albuminuria and edema 
without an antecedent infection and without evidences of a focus of infec- 
tion, by_ exacerbations, sometimes but not always initiated by an inter- 
current infection and by remissions, at which times the patient was free 
from s 3 nnptoms, together with the termination by hemolytic streptococcus 
peritonitis. The clinical findings when correlated with the laboratory data 
which showed a normal nonprotein nitrogen, a low serum protein, an 
albuminuria, normal phenolsulphonephthalein and a normal blood pressure, 
support the impression that the outstanding lesions found would be degen- 
erative changes in the tubules. The finding of a few red blood cells in the 
urine from time to time may mean slight changes in the glomeruli. 

Autopsy (A-24-115), Four and a half hours postmortem, restricted to 
the abdomen. 

The condition of the heart and lungs was not ascertained. 

There was an acute peritonitis which proved to be due to an hemoljdic 
streptococcus. The spleen showed irrelevant changes. 

The gastrointestinal tract showed no lesions. 

The pancreas was normal in gross and upon microscopic examination. 

The liver weighed 420 gm. It showed a fine yellowish mottling. The 
color as a whole was pale and cut surfaces were cloudy in appearance. 
The gall bladder and bile passages were normal. Microscopically there 
was a moderate degree of fatty infiltration in the form of large drops at 
the peripheries of the lobules. The liver cells throughout were reduced in 
size and showed marked acidophilic staining, fine vacuolization and there 
was much granular d4bris between liver columns and sinusoids. There was 
much separation of liver cells so that the columns appeared disorganized. 
No necroses. 

The adrenals were small; microscopically they showed congestion and 
a marked diminution of cortical lipoid. 

The bladder and genitalia were normal. 

The kidneys: The right weighed 116 gm., the left 120 gm. They were 
enlarged, pale, succulent with obscured markings. The cortex measured 
0.5 cm. to 0.7 cm. in depth and was finely mottled with opaque yellowish 
lines and dots. The glomeruli were visible with difficulty as red points. 

Microscopic Exa^nination. The glomeruli were essentially normal. A 
few showed an increase of cells in the capillaries, polymorphonuclear 
leukoc 3 des and mononuclear cells presumably from the endothelium; 
attributed to the effects of the streptococcus peritonitis. 

The convoluted tubules throughout the many sections taken from both 
kidnej'^s showed striking change. The proximal convoluted tubules were 
dilated and occasionallj'' infolded, and usually contained much granular 
detritus and circular reticulum. The epithelial cells were either swollen 
or diminished in size, the cytoplasm granular and finelj’’ vacuolated and 
occasionalty Awth colloid droplets. Some swollen granular cells seemed to 
be discharging portions of their cytoplasm into the lumen of the tubule; 
elsewhere the cells were much reduced in size. The nuclei in general w’ere 
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normal and cells sliowng evidence of actual necroses were rare. Mitotio 
figures were occasionally found. The distar convoluted tubules showed 
similar but less striding changes. The Henle’s loops showed slight or 
doubtful changes. The collecting tubules showed finely vacuolated cells. 
The Henle tubules, distal convoluted and collecting tubules contained 
many deeply staining casts of hj^alin material. In the cortex were a few 
minute cicatrices, most of them of compact fibrous tissue. Some, however, 
contained many lymphoid and plasma cells and rarely one contained a 
residuum of necrotic tubule. Occasionally such cicatrices were in contact 
with fibrosed glomeruli. These cicatrices we interpreted as the result of 
repair following complete necrosis of tubules. 

Fat stains showed considerable amounts of fat in the convoluted and 
collecting tubules in the form of small droplets. Most of the fat stained 
deep red with Scharlach R, and pink or red with Nile-blue sulphate. 

The important lesions of these kidneys w^re in the convoluted tubules. 
The slight glomerular changes were those usually with an acute strepto- 
coccus infection. In spite of the clinical evidence of long standing, recupent 
renal disturbance, the microscopic study has revealed only a rme minute 
cicatrix and lesions which were degenerative in type and which can be 
produced experimentally in a comparatively few days. 

Case II. — C. P., aged three and a half years (Hospital No. 100113) was 
observed over a period of six months. He was admitted to the hospital 
five weeks after an insidious onset with edema, ascites and albuminuria. 
After three months he was discharged, much improved . He remained appar- 
ently' well for two weeks, when following an acute respiratory infection, he 
was returned with the edema and albuminuria as advanced as at the 
previous entry. Two months later he was exposed to measles and was sent 
to the contagious division. The edema subsided and he remained free from 
symptoms for one month, then he was returned to the hospital because of 
recurrence of the edema, albuminuria, fever and abdominal pain. He died 
three days later with an hemolytic streptococcus peritonitis. 

Laboratory Data. Urine: Specific gravity, 1025; large amount of albu- 
min; no red blood cells; hyalin and granular casts. Blood: 25,000 white 
blood cells, 68 per cent polymorphonuclear; 'plasma protein, 3 to 5 per cent; 
N.P.N., 30 mg.; blood pressure at the first admission was 150/100, remaining 
high for several days, then varying around 90/60 mm. 

Summary {by Dr. Blackfan before the autopsy). One would hesitate in 
tliis case to infer from the initial blood pressure alone at the first admission, 
especially with the subsequent normal blood pressure findings, that this 
finding indicated glomerular involvement. The element of nervous influ- 
ence on. blood pressure in cliildren always needs to be considered. The 
clinical course and laboratory data would support the belief that the 
outstanding histological changes would be in the kidney tubules. 

Aidopsy (A-27-74). Two hours postmortem. The immediate cause of 
de^h was acute peritonitis and pleuritis due to an hemoljdic streptococcus. 

Heart: Weight, 75 gm. It showed no relevant or important lesions. 

Lamp: Weight, right, 160 gm.; left, 115 gm. Both lungs showed 
acute bronchitis and bronchopneumonia grossly and microscopically The 
pnpmonic prpess proved to be of the infiltrating type with peribronchitis 
and intCTstitial pneumonitis, with numerous recent thrombi in bloodvessels. 
Many streptococci were present in the vessel walls and in the thrombi. 

Gastrointestinal tract: The gastrointestinal tract was negative grossly 
and microscopically. ^ 

Pancreas; Negative. in gross and microscopically. 

appearance was not remarkable. 
Microscopically there was a moderate infiltration of peripheries of lobules 


/ 
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with fat in the form of largo drops. In addition, throughout the liver the 
cells were finely vacuolated and the cytoplasm filled with deeply eosin- 
staining granules with occasional cells containing a basic staining reticulum. 
There was much debris between the liver columns and sinusoids, the latter 
contained an excess of polymorphonuclear leukocytes and large mono- 
nuclear phagocytes. These appearances were interpreted as acute changes, 
presumably due to streptococcus toxins and to be characterized as cloudy 
swelling or acute parenchjmiatous degeneration. 

Adrenal glands: Grossly iregative; microscopically they showed a 
marked diminution of cortical lipoid and occasional foam cells. The medulla 
was normal. 

Bladder and genitalia; Normal. 

Aorta showed a few minute atheromatous patches in the ascending 
portion. 

Organs of the neck: Normal. 

Brain; Weight, 1200 gm. Markedly edematous. 

Kidneys: Weight, right, 158 gm.; left, 175 gm. They were enlarged, 
soft, succulent, pale yellowish-brown. On section the parenchyma everts 
from the capsule. The markings were obscured. The cortex measured 
1 cm. in width, flecked with minute opaque-yellow areas and demarcated 
by a band a few millimeters wide at the base of the pyramids of opaque 
yellow. The pelves and ureters showed no lesions and were apparently 
normal. 

Microscopically, there were lesions of two distinctly different periods, 
one represented by numerous linear cicatrices containing atrophic tubules 
and inffltrated with lymphoid and plasma cells. In the proximity of the 
cicatrices were occasional fibrosed or fibrosing glomeruli. Some of the 
atrophic tubules contained polymorphonuclear leukocytes and the appear- 
ance suggested involvement of the Mdney secondary to an infection of the 
pelvis. The pelvic epithelium was intact, but beneath it was a moderate 
lymphoid and plasma-cell infiltration. It is probable that this late lesion 
was secondary to severe degenerative lesions of the tubules. 

The second type of lesion was very striking and uniformly distributed; a 
degeneration of the epithelium of the convoluted and ascending Henie 
tubules. The convoluted tubules were markedly dilated, oftentimes the 
epithelium was infolded. The epithelium in most of the tubules was greatly 
swollen, finely vacuolated and filled with eosin-staining granules. Occa- 
sionally there was a regenerating cell, rarely a completely necrotic ceil 
invaded by leukocytes. There were numerous pyknotic nuclei. The distal 
convoluted tubules and ascending Henie tubules frequently showed rather 
large densely staining hyalin globules basally situated. Also there was 
evidence of edema of the interstitial tissues throughout the kidney. There 
were many deeply staining casts of hyalin material in tubules of various 
tyrpes. The glomeruli were practically normal. A few contained migrating 
leukocytes, probably the first evidence of recent damage due to the strepto- 
coccus infection. Scharlach R stains showed much less fat than the gross 
appearance of the kidney suggested. Tubules of aU types showed a moder- 
ate amount of fat in the epithelial ceils. In some groups of convoluted 
tubules it was excessive in amount. Such tubules were usually those with 
flattened epithelium. There was a small amount of fat fairly uniformly 
distributed in the ascending Henie tubules and in the collecting tubules. 
This kidney summarizes as follows: 

1. Evidence of a healed destructive lesion, presumabty repair after 
destruction of tubules. 

2. Severe tubular nephritis with intact glomeruli. 

As in Case I, it is impossible to correlate the apparently recent injury of 
the tubules and the histor\'’ of six months’ illness. Both middle ears con- 
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tained pus in wHch were long-chained streptococci. The drums were dull 
colored and thickened. 


Case III.— W. C., aged five and a half years (Hospital No. 77165) was 
admitted to the hospital on November 17, 1924, Two months previously 
the mother noticed that his eyes were swollen and that he was irritable 
and had anorexia. The physician found albumin, casts and leukocytes m 
the urine. Insofar as could be ascertained no acute infection preceded 
the edema and albuminuria. The examination was negative except for the 

generalized edema and ascites. _ i inrvo t. 

Course in the Hospital. Temperature varied between 98 and 100 _ h . 
during his stay in the hospital, with the exception of two separate occasions 
when it rose to 103° and 101° F. No cause was determined for these rises 
which lasted each time less than twenty-four hours. Edema: _He weighed 
42 pounds on admission. He gained 2 pounds in weight durmg the first 
week of his stay in the hospital and then remained at this weight for the 
following two weeks. During this time he was given calcium cMorid over 
a period of tlrree days. This was followed by small doses of sodium bicar- 
bonate (1 gm. twice daily). These measures did not influence the edema 
nor the urinary output. The edema, however, was materially influenced, 
as shown by decrease in weight and urinary output, when the dose of sodium 
bicarbonate was increased to “1 gm. four times a day.” Intake and output 
rose from 1000/780 to 1000/1300. The weight fell from 43| to 38 pounds. 
The tonsils and adenoids were removed and he was discharged after having 
been under observation about six weeks. There was no edema, the very 
slightest trace of albumin, and there were no cellular elements in the urine. 

Subsequent Course. Three days after his return home, he developed an 
acute respiratory infection. This was followed by an increase in the edema. 
He remained in bed, but was returned to the hospital after a month— 
February 11, 1925, inasmuch as the edema increased and the urinary 
output diminished (1200/290). 

Examination on return revealed nothing abnormal except the marked 
edema. The temperature on admission varied between 99 and 101° F., 
and six days after admission rose to 105° F. At that time peritonitis was 
suspected because of abdominal pain. On account of rapidly increasing 
fever and abdominal distention, an exploratory operation seemed advisable, 
peritonitis was found. 

Laboratory Data (first admission). Urine: Specific gravity, 1008 to 1012; 
albumin -k-f . The sediment contained an occasional granular and hyalin 
cast. Blood: Erythrocytes, 5,000,000; hemoglobin, 90 per cent; white blood 
cells, 17,000 (45 per cent polymorphonuclears) ; phthalein test, 55 per cent; 
N.P.N., 47 mg. per 100 cc. 

Laboratory pata (second admission). The urine showed a large amount 
of albumin with a few hyalin and granular casts. N.P.N. was 29.2. The 
blood pressure remained around 95/60. The culture from the purulent fluid 
showed nonhemolytic streptococcus. The patient died. 

Summary (by Dr. Blackfan before autopsy). The diagnosis of acute 
tubular nephritis was made by the insidious onset without an antecedent 
^ection and edema, the remissions and the terminal infection of a non- 
hemoNdic streptococcus peritonitis. The urine contained albumin, hyalin 
and granular casts, white blood cells and no red blood cells, the nonprotein 
nitrogen and phraolsulphonephthalein test were normal as weU as the 
blood pressure. Therefore the coirelation between the clinical course and 
the laboratory data would suggest histologic changes involving the kidnev 
tubules mthout manifestations in the glomeruh. ' 

Autopsy (A-25-24)._ The postmortem examination, made one hour 
alter death, was restricted ^ an inspection of the abdomen through the 
surgical incision and removal of the kidneys for histologic study. 
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There was a diffuse fibrinopurulent peritonitis. An hemoljTic stre])to- 
coccus was cultivated from the exudate. 

The liver was large, firm, low in position. The spleen enlarged, soft and 
pulpy. The kidneys weighed each 100 gm. They were large, pale, mottled 
with yellow, and unusually soft. On section the parenchjmia was soft, 
succulent and bulged from the capsule. The cortices measured 1 cm. in 
■width. The color was opaque, yellowish, mottled %nth red throughout the 
cortices. The glomeruli were prominent as red dots. The pyramids were 
injected, their apices deep red in color. The capsules stripped with slight 
difficulty and left slightly granular surfaces. The pelves and ureters Avere 
normal. 

Microscopic Description. Twenty-two blocks from both kidneys shoAA'ed 
identical appearances. SeA’^ere tubular degeneration and occasionally 
necrosis of tubules Avith practically intact glomeruli characterized the 
kidneys. The lesions affected chiefly the conAmluted tubules and the 
ascending loops of Henle’s tubules. The epithelium of the tubules exhibited 
all degrees of damage from cloudj'- swelling to complete necrosis. The 
proximal convoluted tubules shoAved large vacuoles basally situated in the 
cells in great numbers. These were filled Avith fat which stained red Avith 
Scharlach R and pinlc Avith Nile-blue sulphate. With polarized light most 
of the fat proA'^ed to be isotropic, only occasional droplets proA'^ed doubly 
refractiA^e. While the fat vacuolization was heaviest in the conAmluted 
tubules, actual necrosis of their cells Avas rare. The distal convoluted 
tubules, ascending Henle tubules showed greater swelling and granulation 
of cells and there were many systems of tubules AAith nearly CA'^ery nucleus 
in a pyknotic condition. There were a feAV tubules filled with desquamated 
necrotic cells, invaded by polymorphonuclear leukocytes and surrounded 
by lymphoid and plasma cells and poljmorphonuclear leukocytes. _ In 
conAmluted tubules -there were occasional cells containing deeply stained 
acidophilic hyalin coa^la someAvhat similar to the picture found in cor- 
rosive sublimate poisoning. Rarely Avere mitotic figures found in the tubular 
epithelium. The glomeruli in general were intact. A few only showed an 
increase of cells in the capillaries, rarely one Avith hyalin thickening of the 
cement substance of the capillary walls. Scattered through both kidne3^s 
Avere very small cicatrices, rarely larger than could be accounted for by 
the disappearance of a single tubule, most of these cicatrices contained 
lymphoid and plasma cells and could be explained as the consequence of 
the reactions following necrosis of tubules -^an explanation which probably 
accounted for the change in occasional glomeruli. Tubules of all A'arieties 
contained material in sequence of cast formation, granular ddbris and 
circular reticulum in the proximal conAmluted tubules, granular and deeply 
staining lij’^alin casts in Henle loops and distal convoluted tubules. Witli 
polarized light, fatty acid crystals and doubly refractme globules Avere 
found in the casts in frozen sections. 

Case W.— S. L. (Hospital No. 10983), a male, aged twenty months, was 
regarded as a normal infant until the onset of the present illness. This 
began insidiously three months before admission to the hospital AAutli 
edema and suppression of urine. No acute infection, so far as could be 
ascertained, preceded the onset of the edema. The examination revealed 
an extremely edematous infant with free fluid in the peritoneal cavity and 
slightl}’’ eleAnted blood pressure. 

Course in the Hospital. Urinary output -during the first tAventy-four 
hours in the hospital the patient voided but once. Thereafter the urinarA" 
output appeared in fair proportion to the intake of fluid. The temperature 
ranged around 99° to 103° F. for tAveh^e daj^s, after Avhich it remained 
normal for six Aveeks. It became elcA’ated then, varying from 98 ° to 104 ° F. 
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for seven days. FolloAving an interval of normal temperature for twelve 
days, it rose to 104° F. where it remained until the end. 

Infection. Every effort to find a focus of infection was unsuccessful until 
three days before last febrile period, when an abscess developed in the 
region of the left scapula. This was opened and drained. Its point of 
origin was not determined. Streptococcus hemolyticus was cultured from 
the pus. In so far as could be determined by roentgenogram, there were 
no evidences of sinus infection. Weight: The patient weighed 32 pounds 
10 ounces on admission. At no time was he entirely free from edema,. 
There were three periods in which the weight and, therefore, the edema 
decreased materially. The first period followed the administration of 
magnesium sulphate, 50 per cent solution, 32 to 45 gm. daily. He lost 
7 pounds in two weeks, (32.10 to 24.6 pounds). The second period followed 
the administration of ammonium sulphate. He lost 5 pounds in fifteen 
days (34.4 to 29.14 pounds). The third period followed the terminal fever 
which continued for four days. He lost 1 pound 4 ounces (29 to 27.12 
pounds). 

Albumin. During the administration of magnesium sulphate by mouth, 
with the rapid lessening of the edema, the albumin appeared (qualitatively 
estimated) to be less in amount and there were fewer formed elements in 
the urine. Throughout the course of the illness the quantitative amount 
of albumin rose from 4.8 gm. per liter to 7 gm. The blood pressure fell 
from 105/70 to 90/55 during the rapid loss in weight. Temperature: The 
weight and amount of albumin were not influenced by the fever except at 
the terminus when there was a rapid loss of weight. 

Laboratory Data. Urine: Marked amount of albumin, many hyalin 
and granular casts and many leukocytes; no erythrocj’tes. PhenolpMhalein 
40 per cent in two hours (intravenous); N.P.N., 55 mg.; serum protein 
(venous blood), 5.8 per , cent; albumin, 7 gm. per liter; white blood cells, 
19,000 (50 per cent polymorphonuclears). The blood pressure was 108/70 
on admisrion. 

Summary (by Dr. Blackfan before the autopsy) . The onset with general- 
ized edema and albuminuria with remissions and exacerbations continuing 
over a period of six months terminating fatally with an hemolytic strepto- 
coccus septicemia when correlated with the presence of 7 mg. of albumin 
in the urine, a normal phenolphthalein excretion and a low serum protein, 
would lead one to believe that the chief histologic changes would be found 
in the renal tubules. The exceptions which might point to glomerular 
involvement were the slightly raised blood pressure on admission (108/70 
as to the normal for the age 80/40) and the slight increase of the total 
nonprotein nitrogen (56 mg.). 

Autopsy (A-24r40, one hour postmortem). Blood not examined. There 
was generalized edema, hydrothorax and ascites. The immediate cause of 
death was septicemia (hemolytic streptococcus) presumably secondary to 
the scapula abscess. 

The heart weighed 69 gm. Microscopically it showed a moderate inter- 
stitial edema. 


Lungs. The left weighed 82 gm., the right 98 gm. Both were crepitant 
mid were normal m appearance except for congestion of the lower lobes. 
The trachea and larger bronchi were normal. Microscopically the lungs 
were remarkable for the many thrombi in bloodvessels of all sizes In a 
few arteries of medium size there were organizing tlnombi. In many small 
arteries and veins there were recent thrombi and in the capillaries of alve- 
olar walls there were great numbers of recently formed thrombi, these 
n^re both mural and occluding. The former were often composed of 
platelets and fibrin, the latter of fibrin in coarse strands or in fused hyalin 
masses. In the capillaries fused red blood corpuscles acted as thrombi free 
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and within phagocytic cells. In and adjacent to the thrombi in all locations 
w^ere potymorphonuclear leukocytes and mononuclear phagocytes in varying 
numbers. The latter often contained pairs and chains of micrococci (Giemsa 
stain) and in a few instances there were masses of streptococci adherent to 
the intima of the vessel walls. Large portions of the many sections taken 
for study were bloodless, the capillaries in the alveolar wall being either 
thrombosed or packed wdth large mononuclear cells (phagocytes). 

The spleen weighed 100 gm. Microscopically it showed collections of 
phagoc34ic cells in the centers of the follicles and in the pulp. The splenic 
veins and sinuses contained a remarkably large number of recent thrombi 
in composition like those in the lung and occasionally accompanied by 
streptococci. 

Pancreas. Normal. 

The liver w'as enlarged. It extended 7.5 cm. below the costal margin, 
8.5 cm. below the tip of the ensiform cartilage. 

Microscopically, it showed numerous focal necroses and a diffuse degen- 
eration of the liver cells accompanied by a general infiltration with polj"- 
morphonuclear leukocytes. In places the continuity of the liver columns 
w'as disrupted giving a picture reminiscent of the liver of spirochetal Jaundice. 
The liver cells were shrunken, the cytoplasm of many stained deeply with 
eosin, most of the cells contained basic staining reticulum and were often 
vacuolated. The nuclei for the most part appeared viable. In the sinusoids 
w^ere numerous fibrin thrombi and many mononuclear phagocytes often 
enclosing polymorphonuclear leukocytes. The bile ducts were normal. 

Adrenal Gland. Normal in gross and microscopically. There was con- 
siderable lipoid vacuolization of the cortical cells. 

Kidneys. Left weighed 139 gm., the right 120 gm,, were markedly, 
enlarged, pale (light pink), soft, succulent. On incision the jjarenchyma 
everted from the capsule, which stripped easily. The markings of the 
section w^ere obscured, cortex pale, glomeruli visible with difficulty as color- 
less points, the pyramids injected, the pelves and ureters normal. 

'Microscopically, the outstanding feature was severe and uniformly dis- 
tributed degeneration of the epithelium of the convoluted and Henle tubules. 
Fat stains show^ed very little fat in the form of fine droplets almost exclu- 
sivelj' in the distal convoluted tubules. By stains and polarized light this 
fat proved to be neutral fat. The tubular epithelium was everywhere 
sw'ollen and granular and the lumena filled with circular reticulum and 
granular detritus and in places seemed to be discharging cytoplasm into 
the lumena in the form of budlike processes. In many jilaces the degenera- 
tion was more severe and the cells were filled with colloid drops or reduced 
to narrow granular fringes. Actual death of cells was evidenced frequently 
by pyknotic nuclei and there were scattered tubules with completely 
desquamated epithelimn, invaded and surrounded by leukocytes. This 
account applies to the convoluted and ascending Henle tubules. Densely 
stained hyalin casts were abundant in tubules of all types. The glomeruli 
were mostly normal. Numerous ones, however, contained small hyalin 
thrombi in the capillaries or fibrin thrombi in the arterioles, accompanying 
this there was a cellular response on the part of polymorphonuclear leuko- 
cytes and endothelium. In addition a few glomerv^ showed the presence 
of poljTnorphonuclear leukocytes and hyalin thickening of the capillary 
walls without demonstrable thrombi. Rarely there was a glomerulus with 
proliferation of the capsular epithelium and complete occlusion of the tuft 
capillaries b}”^ mononuclear cells. In the cortex were numerous minute 
cicatrices often infiltrated mth lymphoid and plasma/cells. 

The glomerular lesions of the kidneys w'ere interpreted as due to the 
streptococcus infection and principall 3 ' of embolic or thrombotic origin, 
and as representing the renal participation of processes seen in the lungs, 
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Fig. 1. — Kidney, Case V. Albuminuria and edema for three months. Note the 
normal appearance of glomeruli and evidences of moderate degeneration of tubular 
epithelium. 
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Fig. 3. — Kidney, Case III. Duration of disease four months with two remissions. 
Xote normal glomerulus. To show marked fat vacuolization of epithelium of con- 
voluted tubules. 
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Fig. 5. — Kidney, Case III. Another field to show an early cicatrix resulting from 
the complete necrosis of a convoluted tubule. Above is a convoluted epithelial cell 
in mitosis. 
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Fig. 7.— Kidney, Case VII. To show normal glomerulus and mitoses in convoluted 

tubules. 
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spleen and liver. The cicatrices were interpreted as due to repair following 
necrosis of tubules. The outstanding lesion was the acute severe tubular 
degeneration. 

Case V.— L. L., aged two years (Hospital No. 80943) was taken ill with 
corj''za, rhinitis and fever and one week later edema of the eyelids developed. 
He did not appear seriously ill, and played about the house as usual, but 
as albumin was found in the urine, the patient was brought to the hospital. 

Examination revealed generalized edema with a considerable amount of 
free fluid in the abdominal ca^dty. The outstanding feature in this case 
was the extreme edema which, in spite of treatment, varied considerably in 
degree and in distribution. On one occasion the eyes were completely 
closed and a few da 3 '-s later the edema disappeared from the face and the 
scrotum and penis became edematous. During the course in the hospital, 
various therapeutic measures were instituted: (1) Sodium bicarbonate; 
(2) calcium cUorid; (3) urea; (4) transfusion; (5) abdominal paracentesis; 
(6) low-protein salt-free diet; (7) high-protein diet; (8) the antra were 
opened and drained. These measures were ineffective and three months 
after admission manj'- petechial lesions appeared, the respiration became 
rapid and labored and death ensued two hours after a generalized convulsion. 
During this period of illness the blood pressure was not raised and there 
were no evidences of increased cerebral pressure. The urinary output was 
apparentlj’’ not diminished. 

Laboratory Data. Urine: Specific graidty, 1030; 7 gm. of albumin per 
liter; a few hyalin and granular casts; a few leukocytes; no red blood cells. 
Plasma protein, 5.34 per cent. Antra, cultures staph 3 dococcus albus. 
Blood pressure, 104/50, 95/65, 100/70. 

Sximmary (by Dr. BlacMan before the autops30 . The onset with rhinitis, 
coryza and fever, e^^dentl 3 ’■ from an acute infection is not commonly found 
in acute tubular nephritis. Nevertheless, the clinical course and laboratory 
data were consistent with the disease. On these grounds it would seem 
probable that the histologic changes would be in the uriniferous tubules. 

Autopsy (A-25-90) (nineteen and a half hours postmortem). There was 
marked generalized edema. The peritoneal cavity contained about 3 liters 
of cloudy liquid with flakes of fibrin; each pleural cavity contained 1? liters 
of similar fibrin-specked liquid. The pericardial cavity contained 500 cc. 
of turbid liquid. Peritoneal and pleural surfaces were injected and fibrin 
covered, smears from the peritoneal exudate contained Gram-positive 
diplococci and Gram-negative bacilli. The immediate cause of death was 
presumably acute peritonitis and pleuritis. 

The heart weighed 50 gm. and was essentially normal. 

Lungs. The left weighed 80 gm., the right 108 gm. The picture was 
that of fibrinous pleurisy, congestion and edema, with acute alveolar' 
emphysema. The bronchi were free from exudate. 

Spleen. The spleen weighed 40 gm. and showed the expected changes 
of acute peritonitis. 

The pancreas showed marked edema of the connective-tissue structures. 

The gastrointestinal tract showed no lesions in gross. 

The liver weighed 780 gm. It was very firm (in contrast to other tissues), 
^nooth, finel 3 ^-mottled deep red and 3 ^ellow. On section it 3 delded much 
blood, and its firmness was probably due to engorgement. Microscopically 
extreme engorgement was the outstanding feature. There were a few minute 
necroses, especiall 3 ’' about tlie central (hepatic) veins and rarely a small 
fibrin thrombus in a sinusoid. The liver cells in general were small gran- 
ular and free from vacuohzation. They were reduced in size, often rounded 
in shape, occasionally stained deep red vdth p3daiotic nuclei. 

The adrenal glands showed considerable hpoid vacuohzation 
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other hand, the generalized edema, and terminal infection a,nd the labora- 
tory data, except for the presence of a few red blood cells during uiehrst 
few days in the hospital are consistent with acute tubular nephritis (JN .1 
26.7 mg. ; plasma protein, 4,18 per cent; blood pressure, 90 mm.) . It would 
be most surprising if the histologic examination showed degenerative 
changes in the tubules without as well, changes in the other parts of the 

renal units. v rr., • t j. r 

Autopsy (A-26-57) (two hours postmortem). The immediate cause ot 

death was acute fibrinopurulent peritonitis, pleuritis (bilateral) due to the 
pneumococcus. There was generalized edema, _ The peritoneal cavity con- 
tained about 200 cc. of turbid fibrin-flecked liquid. Each pleural cavity 
contained about 200 cc. of similar liquid, . . . . 

The heart weighed 42 gm. There was slight edema of the interstitial 
tissue 

Lungs. The left weighed 67 gm., the right 95 gm. The pleural surfaces 
were in part covered with a nonadherent fibrinous exudate. The lungs in 
gross and microscopically showed e\ddence only of moderate atelectasis in 
portions. The bronchi and alveoli were free from exudate. 

Spleen. Weight, 34 gm. It showed no relevant changes. 

Pancreas. Normal. 

The Gastrointestinal Tract. Normal. 

The liver weighed 400 gm. Its surface was covered rvith fibrinous exu- 
date. Its gross appearance was not remarkable. Microscopically, the 
parenchjTna was essentially negative though the liver cells in central halves 
of the lobules were reduced in size and occasionally round in shape nith 
discontinuity. Occasional cells lining sinusoids were swollen and vacuo- 
lated; there was much granular d6bris between liver columns and sinusoids, 
probably an indication of edema. 

Adrenals. Microscopically, there was marked engorgement with blood, 
but cortex and medulla were normal. 


The Brain. It was soft and microscopically the cortex showed moderate 
vacuolization and dilatation of perivascular spaces probably due to edema. 
The meninges were injected but were free from exudate. 

The Kidneys. The left weighed 44 gm., the right 48 gm. They were 
light brown in color, and slightly soft, but not remarkable in appearance. 
Pelves and ureters were normal. 


Microscopically, the prominent feature was the uniform and marked 
changes in the tubules, though these were less striking (severe) than in any 
of the preceding cases. The epithelium of all tubules was affected. That 
of the convoluted and ascending Henle tubules was unusually swollen and 
finely granular with only rare cells showing pyknotic nuclei. Very rarelj’' 
an isolated cell of these tubules was densely stained with eosin and shrunken, 
the nucleus p 3 ''knotic. None of the tubules showed extensive necrosis. All 
contained granular debris and circular reticulum and some contain hyalin 
casts, which were numerous in the collecting tubules. The descending 
tubules of Henle were dilated, filled with granular d6bris and the cells 
were reduced to flat platelike objects, the nuclei appeared normal. In 
the upper portions of these tubules the c 3 d;oplasm was more nearly normal 
in amount and frequently contained coarse, brown, granular pigment. The 
proximal convoluted tubules contained a moderate amount of fat in small 
globules which stained deeply with Scharlach R. Numerous glomeruli 
showed minute droplets in the endothelium. This fat was isotrophic. 

_ The glomeruli were with rare exceptions completely normal. The excep- 
tions showed moderate swelling of the endothelium of the capillaries and 
hence contained less blood. Also an occasional glomerulus containing 
coarse strands of fibrin in the capillaries. This kidnej’’ contained no 
cicatrices like those of the preceding cases. 

The middle ears, frontal and sphenoidal sinuses were normal. 
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Case VII. -T.F., aged tliree years (history lost). Laboratory data: Urine: 
Specific gravity, 1025; marked trace of albumin; hyalin and granular casts; 
no erji}lirocytes. Phenolsulphonephthalein, 45 per cent. Blood: VTiite 
blood cells, 25,000 per. com.; potymorphonuclears, 70 per cent; plasma 
protein, 4.2 per cent; N.P.N., 40 mg. per cent. Blood pressure: 100/60. 

Summary (by Dr. Blackfan before autopsy). The insidious onset -nith 
the characteristic urinary and blood data and the terminal infection sug- 
gested that the histologic changes would be degenerative lesions in the 
tubules, without glomerular lesions. 

Autopsy (A-25-88) (one and a half hours postmortem). The immediate 
cause of death was a generalized fibrinopurulent peritonitis. There was a 
generalized edema, much thin puriform liquid in the abdominal cavity and 
a few cubic centimeters of turbid, yellowish liquid in each pleural cavity. 

The heart weighed 80 gm. The gross and microscopic appearance were 
normal. 

Lungs. _ The left weighed 88 gm., the right 104 gm. Both were edema- 
tous. Microscopically, there was an early bronchitis, peribronchitis and 
pneumonitis. 

Spleen, Weight, 90 gm. It showed no relevant changes. 

Liver. Weighed 620 gm. It was somewhat enlarged. The color was 
mottled red and yellow in areas of lobular dimensions. Microscopically, 
there was very marked engorgement of the sinusoids Mth blood. The 
sinuses contained numerous mononuclear phagocytes and occasional poly- 
morphonuclear leukocytes, and the endothelium was separated from the 
liver colurnns by empty spaces interpreted as evidence of edema. The liver 
cells contain small vacuoles (fat). Occasional ones are deeply stained with 
eosin. All seemed reduced in size. 

Pancreas. Normal. 

Gastrointestinal Tract. Normal except for the acute peritonitis. 

The adrenal glands were markedly engorged. The glomerular zone 
showed very little lipoid vacuolization. In the fascicular zone were numer- 
ous small necroses, usually with disappearance of the adrenal cells and re- 
placement by mononuclear phagocytes and pol 3 miorphonuclear leukocytes. 

The Brain. There was slight edema. 

Kidneys. The left weighed 90 gm., the right 86 gm. They were enlarged, 
deep red with a very fine pale mottling. The pelves and ureters were 
normal. 

Microscopically, the outstanding feature was the severe and extensive 
degeneration of the convoluted and ascending Henle tubules. These tubules 
were universally affected, the least degree being swelling and increased 
granularity of the cells accompanied by a fine fat vacuolization. (This 
fat stained red with Scharlach R.) Very few cells contained hj’-alin drop- 
lets. Greater degree of injury was shoivn by reduction in size of the cells 
and the presence of densely staining acidophilic masses in the cytoplasm. 

A few tuWes are completely necrotic, with lumina filled with globular 
hyaline masses. There were numerous mitotic figures in the_ tubules with 
this massive hyalin degeneration of the cells and in such instances the 
picture was reminiscent of that of corrosive sublimate poisoning. The most 
marked lesions were in the convoluted tubules, blood corpuscles filled occa- 
sional convoluted tubules, the others were filled with granular debris, cir- 
cular reticulum or rarely hyalin casts. The latter were in practically every 
collecting tubule. The glomeruli were practically normal, a rare one con- 
tained a few polymoiphonuclear leukocytes and clumps of fused red blood 
corpuscles. The interstitial tissue was free from wandering cells. There were 
no cicatrices. The condition of these kidneys may be expressed as that of 
severe acute tubular degeneration singularly uncomplicated b}'' other 
lesions. 
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The middle ears and accessory respiratory sinuses of the skull were 
normal. 


Case VIII.- V. C., aged twenty-two months (Infants’ Hospital No. 
92574) . With the exception of having had measles when eight months of age, 
had been regarded as a normal baby until she was fourteen months of age. 
Then there followed a series of episodes winch are of interest. At fourteen 
months an attack of vomiting which continued for a few days. One week 
later, the eyelids were swollen. When sixteen months of age puffiness of the 
eyelids was again observed. Each time the edema lasted o^y a few days. 
From then until twenty-one months of age she continued in good health. 
Three weeks before admission the ej^ehds again became swollen, this was 
followed by enlargement of the abdomen. Albumin in large amounts was 
found in the urine. No blood or red cells were present. 

Examination showed generalized soft, pitting edema with free fluid in 
the peritoneal cavity. No focus of infection was found. She appeared 
acutely ill. Edema rapidl}’’ increased as shown by a gain of 3 pounds in 
six days. 

The patient became extremely drowsy and after four days of fever 
(105° F.) died. 

Laboratory Data. Urine: Specific gravity, 1025; marked trace of albu- 
min; many hyalin casts; no erythrocytes. 

Blood. White blood cells, 19,000 per c.cm.; polymorphonuclears, 54 per 
cent; plasma protein, 3.2 per cent; N.P.N., 44 mg. per cent. 

Blood Cultures. Pneumococcus (700 colonies per cubic centimeter). 

Blood pressure steadily increased in six days from 120/100 to 170/105 mm. 
just before death. 

Summary (by Dr. Blackfan before the autopsy). It is possible that the 
edema of the ej^eUds which occurred first when the child was fourteen months 
of age, indicated the onset of the disease; that it recurred when she was sixteen 
months of age and again when she was twenty-one months of age mth a 
tenninal pneumococcus septicemia one month later. The clinical course, 
physical findings and termination are characteristic of acute tubular nephritis 


as was the plasma protein and the urinary findings. The one outstanding 
feature which was difficult of explanation in this type of nephritis was the 
blood pressure. We have never seen hypertension of this degree H70 mm.) 
in this form of nephritis and so reasoned that this was of the mixed type 
(glomerulotubular nephritis). 

Autopsy (A-29-19) (thirteen and a half hours postmortem). The imme- 
diate cause of death was a fibropurulent peritonitis which followed a pneu- 
mococcus septicemia. There was generalized edema. The peritoneal cavity 
contained approximately 500 cc. of pale milky liquid with much pale yel- 
lowish fibrin; smears showed Gram-negative bacilli and Gram-positive 
diplococci identified respectively as the Colon bacillus and Streptococcus 
viridans. Each pleural cavity contained approximately 200 cc. of exudate 
similar to that in the abdominal cavity. 

The heart weighed 62 gm. and was normal. 

Lungs. The left weighed 94 gm., the right 118 gm. The pleural sur- 
faces of both were injected and covered with a thin layer of fibrin. They 
were both congested, with some alveolar collapse. 

Spleen. Weighed 50 gm. It showed no relevant changes. 

Pancreas. There was marked edema and diffuse infiltration with 
moderate numbers of lymphoid cells. 

The Gastrointestinal Tract. Normal. 

Lirer. Weighed 600 gm. The gross appearance was not remarkable, 
though somewhat paler than normal. MicroscopicaUy, there was no evi- 
dence of the usual type of fat vacuolization. The central halves of most 
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lobules showed lighter-stained liver cells reduced in size and often rounded 
in shape with a peculiar mottling. These cells wth high power proved' to 
be very finely vacuolated; the mottling was due to deeply basic-stained 
(hematoxylin) bodies arranged peripherally in the cells. These bodies are 
of irregular shapes though often circular or ovoid and 1 to 3 microns in 
diameter. They probably represent an early effect of cell degeneration. 
There were a few minute focal necroses scattered tliroughout the sections 
without reference to anatomical structures. 

Adrenal Glands. Were congested with markedly diminished lipoid. 

The thymus was small. Microscopically, it showed marked atrophy. 

Thijroid gland was apparently normal in gross. Microscopically, it pre- 
sented the same extraordinary appearances of the th 5 Toid gland of Case V. 
There was complete absence of normal colloid. Most of the alveoli were 
collapsed, contained many desquamated clearly stained thyroid cells and 
a small amount of granular material. The capillaries are enormously 
engorged, tortuous and projected deeply into the alveoli where these were 
not collapsed; bj’- their prominence they obscured the architecture of the 
gland. The thyroid epithelium was atrophic, the cytoplasm scanty, finely 
granular nath uncertain outlines. Many nuclei were pyknotic. 

Brain. Weighed llfiS gm. There was moderate edema. Microscopic- 
ally, no cellular lesions were found. There was marked vaeuoUzation of 
the cortex and basal nuclei and great dilatation of perivascular spaces in 
the cortex, basal ganglia and fiber tracts which were interpreted as evidences 
of edema. 

Kidneys. The left weighed 73 gm., the right 65 gra. They were smooth, 
everted slightly from the capsules when incised. The cortices were pale, 
uniformly yellowish in color. The pyramids, pelves and ureters were 
normal. 

Microscopically, the glomeruli were normal, all showed patent capillaries 
with a moderate injection with blood. The capsular spaces containing small 
amounts of fine granular precipitate. The prominent feature was the uni- 
form change in the tubules comparable in severity to Case VI. The con- 
voluted tubules were dilated and filled with granular precipitate and 
circular reticulmn. The epithehal cells were granular, swollen in some, 
instances, in others reduced in size with shaggy free borders. The nuclei 
stained normally and there was no evidence of actual necrosis of cell. The 
ascending tubules of Henle’s loops showed similar^ granular degenerative 
change. Casts were ver}'^ rare; a few of the hyahn t 3 ’'pe were found in 
Henle tubules, Scharlach R stains showed a surprisingly large amount of 
fat, very uniformly distributed in the convoluted tubules. The droplets 
were of small size basaUy situated, and only a rare anisotropic droplet could 
be found by examination with polarized light. 

This kidne}’’ contained no cicatrices. No necrosis of tubular epithelium 
could be found and the lustologic appearances were those of a mild process 
comparable to the t 3 ’pe of renal lesions found incidentally so frequently in 
the routine study of tissues from indmduals who died of infectious diseases. 

Discussion. The Kidney. The kidneys of these 8 diildren with- 
out much possibility for doubt all exhibited the effects of the same 
disease, characterized by degenerative changes in the epithelium 
of the convoluted tubules. The mildest recognizable injur}' was 
comparable to that usually called cloudy sw'elling and evidenced 
by increased affinity for acid dyes and swollen and granular cyto- 
plasm (Fig. 1) (Fahr’s first stage), a condition which wc have seen 
produced bv prolonged experimental acidosis, (See Seegal below.) 
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Severer grades were indicated by the presence of hyalin or colloid 
droplets in the cells (Fig. 2) (Fahr’s second stage) or even complete 
necrosis of all the cells in segments or the whole of tubules (Fahr’s 
third stage). In the severest lesions the presence in the cells of 
densely stained hyalin material recalled the effect of corrosive 
sublimate poisoning (Figs. 4 and 6). 

The kidneys of Cases I, II, III and IV contained small cicatrices 
which were without legitimate question the late or end result of 
complete necrosis of tubules and consequent elimination of glom- 
eruli. In Case III the kidneys (Figs. 3, 4 and 5) showed all stages 
in sequence from necrosis through cellular infiltration to fibrosis. 
Also, the distribution and small size of these scars could only be 
explained by this interpretation. The presence of cicatrices in each 
instance conformed to a history of at least two remissions in, the 
signs and symptoms of renal disease. 

The lesions of the tubular epithelium found at death in each 
instance may be regarded as the effects of the disease covering the 
period of illness before death, that is, the last exacerbation or in 
Cases V, VI and VII of the entire comparatively brief duration of 
the disease. In every instance, however, we are warranted in 
believing that the tubular lesions represented the effects of an attack 
or exacerbation lasting from a few weeks to several months. In 
no instance was there cellular infiltration of the interstitial tissue of 
the kidnej'-s except immediately adjacent to necrotic tubular 
epithelium. 

From the above facts one important conclusion may be made: 
That whatever degree of injuiy may have existed in the kidnej'^ at 
any one period, the effect is not cumulative. With the exception 
of complete necrosis of large portions of tubules repair is probably 
completely accomplished during remissions, while there is histologic 
proof of replacement of individual necrotic cells by mitotic division 
of adjacent cells during exacerbations (Figs. 5, 6 and 7). Whether 
the tubular degeneration of this disease can end in a notably scarred 
or “contracted” kidney is open to question. Theoretically, on the 
basis of the cicatrices which we have found and explained as the 
result of repair following necrosis of tubules, a contracted and 
insufficient kidney should be a possible outcome. 

We must, however, consider whether the lesions found at death 
were due to terminal events or whether the tubular epithelium 
throughout each exacerbation was injured to a degree morphologi- 
cally demonstrable. This is a difficult and perhaps impossible 
question to answer without biopsy material. The continuous albu- 
minuria and presence of cells and ca.sts in the urine during the attacks 
or exacerbations support the belief that the tubules are the Seat pf 
demonstrable injury. The explanation of the histogenesis of some 
urinarv casts advanced by Jacksoii" necessitates a degree of injury 
comparable to those we have found at autopsies in the milder degrees, 
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of injury in tWs series of 8 cases. Incidentally, our histologic 
studies of this series corroborate the findings of Jackson in regard 
to the direct derivation from renal epithelium of the material from 
which certain types of casts are formed. 

There is also experimental evidence for the long continuance of 
I injury of the tubular epithelium in the work of Seegal,® who showed 
that in long maintained acidosis in rabbits and dogs produced by 
the continued administration of tenth-normal hydrochloric acid or 
of ammonium chlorid (periods up to one year) casts and albumin 
appeared in the urine throughout the experimental period. She 
found in the kidneys removed surgically or upon sacrifice of the 
animals acute degeneration of the epithelium of the convoluted 
tubules vith pyknosis of occasional nuclei and regeneration in cases 
of longest duration. While the continuous presence of damaged 
though viable epithelium seems to be the more probable state of 
affairs in the kidneys of this type of nephritis, routine experiences 
in the correlation of clinical histories and postmortem material 
prove the frequent production of similar tubular lesions of even 
greater severity in a very few days in numerous types of severe 
infections and toxic diseases in children. Hence the histology of the 
kidneys gives no clue to the duration of the disease in tubular 
nephritis unless there are present the cicatrices of lesions of earlier 
date. The facts force us to seriously consider the possibility of a 
long-sustained (chronic?) lesion of cells morphologically in a state of 
acute injury. 

The infections which terminate this disease must modify the 
pathologic histology in the direction of sex^rity. In Case IV the 
terminal streptococcus infection accompanied by multiple throm- 
boses in lungs and spleen was undoubtedly responsible for the 
glomerular thromboses. In other cases of the series the slight 
glomerular lesions could be accounted for as secondary to severe 
tubular degeneration. In Cases VI and VII, the only ones in which 
pneumococcus infections were prominent, the renal lesions were least 
severe. 

In but 2 cases, Case III (Fig. 3) and Case VIII, was the quantity 
of fat a conspicuous feature in the tubular epithelium. In no 
instance was the fat doubly refractive, though in casts in situ in. 
the kidney of Case III fatty acid crystals and doubly refractive lipoid 
globules were found. The failure to find doubly refractive lipoid 
in the kidneys from individuals who showed it in the urine during 
life agrees with the 2 cases studied postmortem which Eclptein^ 
reported. The case terminated with pneumococcus peritonitis and 
glomerulonephritis; the other was a case of tuberculosis with amy- 
‘loidosis. Doubly refractive lipoids were present in tlie urines ol 
both. None could be demonstrated in the kidneys after death. 

The Thyroid. The thyroid glands of Cases V and VIII (Figs. 8 
and 9) are of interest. The changes described, absence of colloid, 
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atrophy and desquamation of epithelial cells and extreme vascular 
engorgement may be interpreted as exlianstion effects following 
excessive functional performance. They demand further study 
when opportunity offers. 

Depletion of colloid and epithelial desquamation occurs in many 
infectious diseases, and, according to Wegelin,'^ particularly in scarlet 
fever, smallpox and diphtheria, but also in measles, typhus, pneu- 
monia, epidemic and tuberculous meningitis, tetanus, acute perito- 
nitis and progressive wound infections. Most of these conditions 
are frequently accompanied by degeneration of the convoluted 
tubules of the kidneys, yet our own studies show that even in some 
of the above where severe tubular lesions have been found the 
thyroid has been normal. In our Warsaw series of t 3 ^hus autopsies 
no notable instance of colloid depletion was found in the thyroid. 
A review of the material shows a slight change in a small number of 
cases. 

In infants and children a review of 77 postmortems revealed 7 
instances of notable colloid depletion so that the thyroid appear- 
ances recalled or approximated those of Cases V and VII. Two of 
these were in children who died of milk-borne streptococcm epidemicm 
septicemia; both showed streptococci and thrombi in the glomeruli 
as well as marked tubular degeneration in the kidneys. Three 
instances were in infants who died of acute nutritional disturbance 
with persistent vomiting and dehydration; 1 showed normal kidneys, 
1 cloudy swelling of the convoluted tubules and 1 with a severe 
grade of degeneration of the tubular epithelium. One case was that 
of an infant, aged thirteen months, with acrodynia, terminating 
with thrush, bronchitis, peribronchitis and pneumonia. T^he kid- 
neys showed glomerulonepliritis and severe tubular degenei'ation. 
One case was that of a boy, aged seven years, who died of fat 
embolism following an operation for fixation of a tuberculous hip. 
The kidneys showed cloudy swelling only. In no instance, however, 
was the thyroid completely depleted of colloid nor were the engorge- 
ment and desquamation pronounced. 

Eight cases of glomerulonephritis, 2 of long duration, 1 terminat- 
ing with pneumonia and empyema show normal thyroids with no 
trace of colloid depletion, engorgement or epithelial desquamation. 
It would occupy too much space to review the histories and post- 
mortems of the cases with severe infectious processes where the 
thyroid was normal and kidneys showed tubular degeneration. 
Our opinions are: (1) Tlrat thjToid depletion of the character 
described occurs independently of the nature of the infecting micro- 
oiganism, (2) that it is always associated with degeneration of the 
convoluted tubules ; (3) that it may not be found though both infec- 
tions and tubular degeneration are found; (4) that in typical glom- 
erular nephritis with edema, albuminuria and severe secondary 
tubular lesions it is characteristically absent; and (5) that it is prob- 
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ably dependent upon grave metabolic disturbance, presumably often 
the result of infections of unknown etiolog,y as in the acute nutri- 
tional disturbances of infants and in so-called nephrosis. Another 
approach to the consideration of the thyroid change is suggested 
by the reports of tubular degeneration accompanied by fat in the 
epithelial cells and sometimes by cellular infiltration of interstitial 
tissue and tubules in the kidneys after extirpation of the thyroid 
gland in carnivora. Wegelin® gives a brief review of the subject. 
We have consulted the original articles upon which he based his 
review with the exception of one inaccessible at present, that of 
Rosenblatt.’' 

Blum® used dogs, and after thyroid extirpation found regularly 
degeneration of the epithelium of the convoluted tubules and in 
long survivals infiltration of the interstitial tissues with round cells, 
thickening of glomerular capsule and frequently hemorrhages into 
the parenchyma. He also described toxic fatty degeneration of the 
liver cells. 

Bensen® and Kishi^® used cats and dogs for their experiments and 
reported substantially the same results as Blum, including the 
fatty degeneration of renal tubules. Hagenbach^ mentions only 
very briefly the fatty degeneration of the convoluted tubules in 
cats after thyroid extirpation. He also found degeneration of liver 
cells as described by Blum. 

The Liver. Tilie livers of these cases are worthy of special con- 
sideration. Unfortunately, owing to restrictions, no weights were 
obtained in 2 and no histologic material in 1. Four of the series ' 
showed marked increase in weight, in 2 instances almost double 
normal, and in 2 the weight was normal for the age. Where the 
weight was increased, histologic examination shows that it was due 
to extraordinary and uniform engorgement of the sinusoids. With- 
out exception the parenchyma cells of these livers were reduced 
in size; in most instances this was quite marked in the central 
halves of the lobules, while in other instances many of the liver 
cells were rounded in outline, giving the effect of discontinuity of 
columns. Other changes common to the series were those inter- 
preted as due to minor degrees of cellular injury, increased acido- 
philic stain, fine vacuolization and the presence of a peculiar basic 
staining reticulum. All of the livers showed considerable granular 
debris between the liver columns and sinusoids which, together 
with peripheral vacuolization cells in many instances seemed to 
warrant the diagnosis of edema. In 2 of the livers there were strik- 
ing effects unquestionably due to the terminal infections, inasmuch 
as there were numerous minute thrombi in the sinusoids. In view 
of the recent work by Thomas, Schlegel and Andrews,’® by Welker, 
Andrews and Thomas,’® and by Andrews, Tliomas and Welker,” 
the histologic changes in our series deserves more than casual atten- 
tion. These workers in the experimental production of uremia by 
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iniections of hypertonic salt solution noticed profound pathologic 
changes in the liver cells, and were able by immunologic methods 
to demonstrate the presence of liver protein in the urine._ We have- 
already mentioned the association of liver-cell lesions with tubular 
lesions in the kidney following experimental extirpation of the 
thyroid gland in cats and dogs. 

The same type of discussion that we have applied to the kidney 
lesions apply, of course, to the liver, and one may well ask what 
would a biopsy of the liver have shown during life in any one of 
these cases, for here again routine correlation of clinical histories 
and postmortem studies gives every reason' to believe that any of 
the changes we have found in the liver may be produced in a very few 
days as a consequence of infections of one sort or another. 

Conclusion. We believe that the 8 cases here presented, because 
of the clinical and pathologic features common to them all, are 
representative of a disease entity in childhood. This belief implies 
a common etiology or pathogenesis for the series. 

The pathology of the kidneys affords no premises for the explana- 
tion of the important physiologic disturbances of the disease and, 
therefore, we do not believe that the primary effect of the etiologic 
agent is upon the kidneys or that the important manifestations of 
the disease are consequences of injury specific to the kidneys. 

The histologically demonstrable damage to the kidneys was found 
in the tubules. The glomeruli showed only lesions accountable for 
either by the terminal infection or severe degeneration of the tubules 
of the same units. In general the glomeruli were without lesions. 

Conclusion regarding the role of the thyroid in this disease is not 
possible. The thyroid lesion is probably a manifestation of func- 
tional exhaustion and, therefore, probably is neither cause nor direct 
consequence of the kidney damage. 

The pathology of the liver, slight atrophy^ and degeneration of the 
hepatic cells, may also be interpreted as effects of overtaxed func- 
tional activity consequent to the loss of blood proteins. 

While offering no substitute we believe that any name implying 
a renal origin such as nephrosis or tubular nephritis is not appropriate 
to this disease. 
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By Heriman 0. Mosenthal, 

PROFESSOR OF MEDICINE AND ATTENDING PHYSICIAN, NEW YORK POST GRADUATE 
MEDICAL SCHOOL AND HOSPITAL, 

AND 

Benjamin Ashe, 

ASSOCIATE IN MEDICINE AND ASSISTANT ATTENDING PHYSICIAN, NEW YORK 
POST GRADUATE MEDICAL SCHOOL AND HOSPITAL. 

(From the Medical Service of the New York Post Graduate Medical School and 

Hospital.) 

Transfusions of blood are not resorted to very frequently in 
the treatment of Bright’s disease. Hesitation concerning their use 
arises largely from impressions and is frequently not based upon 
an analysis of actual observations. Current objections to the use 
of transfusions in nephritis may be formulated as follows : 

1. Blood transfusions may elevate blood pressure and change a 
comparatively harmless hypertension into one of alarming pro- 
portions. 

2. There is a feeling among many clinicians that transfusions 
may, in some manner, produce toxic materials in the blood and 
tissues, which a damaged kidney cannot eliminate. 

3. Transfusions may aggravate an existing renal lesion and thus 
cause progressive pathologic changes in the kidney and accentuate 
a renal insufficiency. 

Indications for transfusions of blood in Bright’s disease, which 
we propose to analyze, may be summarized as follows: 

1. As an aid in treating the uremia attendant upon renal insuffi- 
ciency. 

* Read before the Association of American Physicians at Atlantic City, May 7, 
1930. 
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2. As a relief for severe anemia. 

3. As a means of combating edema by raising the osmotic 
pressure witbin the circulation through an increase of the proteins 
of the blood. 

In the past eleven years, we have had many transfusions carried 
out on patients suffering from Bright’s disease. All of them are 
not reported here, but only a few are mentioned that will serve to 
illustrate the validity of the indications and contraindications for 
transfusions in Bright’s disease. Some of these cases were trans- 
fused by the syringe method; the majority received blood by the 
direct method of Unger, and most of these transfusions were carried 
out by Lester and Jonas Unger whose great skill and generous efforts 
are appreciated by all who know their work at first hand. 

The Effect of Transfusions of Blood Upon Arterial Pressure. Our 
experience has been that transfusions up to 1000 cc. do not increase 
the blood pressure, no matter how high the arterial tension may be. 
This is in accord with the findings of Eyster and Middleton^ who 
demonstrated that in cases of pernicious anemia after transfusion 
equivalent to 1 to 1.5 per cent of the recipient’s body weight, there 
was only a slight transitory rise in the sj^stolic, diastolic and venous 
pressures. Table I illustrates the effect of transfusion on a hyper- 
tensive individual, moribund because of renal insufficiency brought 
on by a secondary contracted kidney. This case is noteworthy be- 
cause the blood was given very slowly by the syringe method. No 
changes in the levels of blood pressure occurred as the result of 
the transfusion. 


Table I. — Effect op Tbansptjsion Upon Blood Pressure. 


Blood pressure. 

Time, p.m. , Remarks. 

Sysfc. Diast. 

12.05 225 148 

12.08 220 148 100 cc. blood injected. 

12.25 225 150 200 cc. blood injected. 

12.36 220 143 300 cc. blood injected. 

12.45 220 145 400 cc. blood injected. 

Transfusion terminated. 

7.15 215 140 


January 28, 1919. H. L., male, aged twenty-one 3 ’-ears, suffering from 
severe uremia brought on through renal insufSciency caused by secondary 
contracted kidney. The patient received 400 cc. of blood given slowly by 
the syringe method. There was no rise in either the systolic or diastolic 
pressure. 


lu Table II another instance of transfusion in a hypertensive 
individual is given. The procedure here consisted in giving 1000 cc. 
^ blood rapidly, that is mthin seven minutes, by the Unger method.' 
The blood pressure m this patient showed no increase. It is worth 
noting that the effect of the nervous strain incident to the prepara- 
tion for transfusion did cause a very definite rise in the systolic 
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pressure (from 162 to 228). However, the transfusion itself did 
not bring about any increase of the arterial tension. It is very 
significant that a nervous strain can result in a rise of 66 points in 
systolic blood pressure while a transfusion of 1000 cc. of blood within 
seven minutes does not have an appreciable effect on the arterial 
tension. The observation, as given in Table 11, shows very clearly 
that great care must be exercised in interpreting the cause for 
changes in blood pressure. 

Table II. — The Effect of Transfusion Upon Blood Pressure. 

Blood pressure. 


Time, p.M. 

Syat. 

Diast. 

Pulse. 

Kemarks. 

2.35 .... 

. 162 

118 

84 

Lying down; preliminary 
to transfusion. 

2.42 .... 

. 228 

118 

84 

Preparing for transfusion. 

2.45 .... 

. 204 

108 

90 


2.46 .... 

. 202 

116 

84 

Needle inserted into %min. 

2.48 .... 

. 228 

122 

84 

300 cc. blood injected. 

2.50 .... 

. 226 

124 

72 

500 cc. blood injected. 

2.51 .... 

. 228 

122 

72 

700 cc. blood injected. 

2.52 .... 

. 224 

120 

84 

850 cc. blood injected. 

2.53 .... 

. 220 

116 

78 

1000 CO. blood injected; 
transfusion terminated. 

2.57 .... 

. 226 

124 

84 

Talking about transfusion. 

2.59 .... 

. 220 

122 

84 


3.01 .... 

. 212 

116 

84 


3.07 .... 

. 220 

116 

84 



Februarj’- 28, 1930. H, C., male, aged sixty-three years, suffering from 
secondary contracted kidney complicated by secondary anemia, renal 
insufficienc}’’ and hypertension; gout, diabetes mellitus and angina pec- 
toris were also present. The nervous strain incident to the anticipation 
of the transfusion resulted in a distinct rise in blood pressure. The trans- 
fusion of 1000 cc. given rapidly by the direct method did not influence 
the level of the blood pressure or the pulse rate appreciably. When the 
apprehension concerning the transfusion was allayed, this patient’s blood 
pressure promptly returned to its habitual level of systolic 160, diastolic 120. 

A third case that may be cited, because of his very high diastolic 
pressure, is that of a young man, aged twenty-nine years, whose 
blood pressure persistentlj^ remained at a level of about 230 systolic 
and 160 diastolic. In addition, there was some renal insufficiency as 
shown by a urea N of about 50 mg. per 100 cc. of blood; there was a 
persistent albuminuria, and there was a secondary anemia with a 
hemoglobin of about 50 per cent. Because of the desperate situation 
of this patient, it was deemed advisable to attempt a transfusion. 
This w^as carried out and 500 cc. of blood were given by Unger’s 
method. This did not bring about any appreciable change in the 
level of the blood pressure either during the transfusion or sulise- 
quently. The blood pressure was determined during the transfusion 
at intervals corresponding to the injection of 40 cc. of blood for each 
reading. A blood pressure of systolic 230, diastolic 160 at the begin- 
ning of the operation remained unchanged until 400 cc. had been 
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given; during the injection of the last 100 cc. the blood pressure was 
systolic 230, diastolic 156. 

" Theoretically it might be argued that transfusion of blood must 
raise blood pressure by increasing the blood volume. In actual 
practice, we have found that this is not the case. There must be 
compensatory factors to nullify this possible effect. Evidently the 
nervous control of the heart musculature, the larger bloodvessels 
and the arterioles is so adjusted that the blood pressure is main- 
tained at a given height regardless of the volume or character of the 
blood within the limits demanded by the transfusion of 1000 cc. of 
blood. From the well-knomi tendency to hjTertension in cases of 
polycythemia vera, it may be assumed that a certain limit cannot 
be exceeded. 

It may be concluded, therefore, that transfusions of blood in 
Bright’s disease have no effect upon the blood pressure, no matter 
what the initial level of arterial tension may be. This is of consid- 
erable importance in Bright’s disease as many of the cases in which 
the indications for transfusion are particularly urgent, may be 
subject to a marked degree of hypertension. 

The Effect of Transfusion of Blood Upon the Kidney. I. In Patienis 
Without Bright’s Disease. The transfusion of blood is a compara- 
tively safe procedure and is hardly ever associated with fatal com- 
plications. Bernheim^ reported 800 transfusions, for various con- 
ditions, in which there were four deaths brought on by hemolysis. 
In these operations, performed thirteen years ago or more, the pre- 
paratory steps for grouping and compatibility were evidently not 
carried out as well as they are today. Ottenberg^ refers to anuria 
after transfusion as an exceedingly'- rare occurrence. Blain^ calls 
attention to the favorable results obtained in 3000 transfusions. 
Brines^ notes the very low incidence of serious reactions during or 
following transfusions; in his series of 4000 transfusions there were 
two fatalities and several severe nonfatal reactions. Brines® 
believes that such reactions are more common when nephritis is 
present. He cites three instances among 4000 transfusions in which 
oliguria or anuria occurred with an elevation of the blood urea. 
There is, however, no proof that nephritis antedated or was the 
particular cause of these sequelae. His reference to Blain^ in support 
of his contention is somewhat puzzling since Blain,^ in his article, 
does not mention nephritis. Individual instances of anuria follow- 
ing blood transfusions are reported by Goormaghtigh, ® Curtis,^ 
Bancroft,® Oliensis® and Witts.^® In all of these fatal or severe 
post transfusion reactions, either hemolysis or anaphylactic shock 
appeared to be the cause for any complicating effect upon the kid- 
ney; the anuria, the hemoglobin infarcts of the kidney and the few 
instances of tubnlar nephritis may be explained in this way. 

The Effect of Transfusion of Blood Upon the Kidney, II. In 
Bright’s Disease. Transfusions of blood have been carried out in 
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cases of Bright’s disease by a number of clinicians without appar- 
ently damaging the kidney in any way. BelB^ reported an instance 
of relief of anuria in an eclamptic primipara, aged twenty-four years; 
after a transfusion of 500 cc. of blood the patient became rational 
in three hours, within sixteen hours 50 ounces of urine were elimin- 
ated and in the succeeding twenty-four hours 71 ounces of urine 
were voided. Ramsay^^ found improvement after transfusion in a 
case of nephritis with anuria. Ottenberg® carried out a large 
number of transfusions on individuals with diseased kidneys and 
several individuals with one kidney, none of whom showed any 
untoward effects. Wearn, Warren and Ames^* transfused 4 cases of 
secondary anemia accompanying advanced nephritis without ex- 
periencing any difficulties. Martin^^ believes that transfusion over- 
canie oliguria in a seven-year-old boy with edema and albuminu- 
ric retinitis. Epstein,^® and later Clausen,^® performed transfusions 
in cases of nephrosis (parenchjTOatous nephritis) and did not note 
any unfavorable results upon the kidneys. Burmeister,^'^ by alter- 
nating venesection and transfusion of normal blood in dogs poisoned 
by bichlorid of mercury, found less extensive changes in the kidneys 
as compared to control animals in which this form of treatment 
was not carried out. Bowers and Trattner^^ report marked im- 
provement in a boy, aged eleven years, with very severe acute 
nephritis (blood urea as high as 319 mg. per 100 cc.) after decapsul- 
ation of the kidneys followed by 4 venesections and transfusions or 
blood. It is exceedingly difficult to estimate the value of any 
therapeutic measure in the treatment of acute nephritis as such 
patients have a very distinct tendency to recover from their acute- 
so-called uremic or preuremic— symptoms. However, it is permis- 
sible to conclude from the findings of Bowers and Trattner^® that 
transfusions do not damage the kidney in the severest possible type 
of acute nephritis. 

In the present series of transfusions of blood in Bright’s disease 
there were only 2 cases (Tables III and IV) in which the introduc- 
tion of blood could possibly be thought to have had an ill effect. 
The transfusion of blood in the patient whose data are given in 
Table III was carried out at a time when there was a terininal 
progressive oliguria which, apparently, was not influenced either 
favorably or unfavorably by the transfusion. The case shown in 
Table IV was the victim of a hemoglobinuria; this, apparently, did 
not influence the existing oliguria to any great extent; however, 
the blood urea N increased enormously; no evident symptoms 
resulted from this extremely high concentration of mea in the blood. 
This patient’s death was inevitable and it was neither hastened nor 
retarded, in our opinion, by the transfusion. 

From the literature and our own experience, it would appear that 
anuria following transfusion may occur. This anuria is not par- 
ticularly frequent in cases of Bright’s disease; in fact, a cessation 
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of the formation of urine has not been noted in this condition. On' 
the contrary, it is stated by several authors that in Bright’s disease 
the elimination of urine is not interfered with but may even be 


Table III. — Negative Effect of Transfusion in Terminal Uremia. 



24-hour vol. 

Blood urea N., 


Date. 

1919. 

urine, 

cc. 

mg. per 

100 cc. 

Remarks. 

Jan. 1—10 . 

.... 2070-4010 

37 


11-20 . 

.... 1170-2940 

70 


21 . . 

.... 2010 



22 . . 

.... 2160 



23 . . 

. . . . 1260 

136 


24 . . 

.... 930 



25 . . 

.... 1275 

156 


26 . . 

. . . . 1140 



27 . . 

.... 600 



28 . . 

.... 1125 

160 

Blood transfusion. 



400 cc. 

29 . . 

.... 1280 



30 . . 

. . . . 330 



31 . . 

. . . . 450 



Feb. 1 . 

.... 750 



2 . . 

. ... 180 

. . 

Died. 


H. L., male, aged twenty-one years, secondary contracted Mdney with 
terminal uremia. Transfusion of blood by the syringe method in this case 
did not serve to ward off uremia. The oliguria which may, on casual obser- 
vation, be thought to have been brought about by the transfusion evidently 
was definitely making itself felt for about four weeks previously; this is 
shown, not only by the diminishing quantities of urine, but also by the pro- 
gressive increase in the blood urea N, indicating that the compensatory 
polyuria was failing. 

Table IV. — Negative Effect of Transfusion in Terminal Uremia. 



24-hour vol. 

Blood urea N., 


Date. 

urine, 

mg. per 


1924. 

cc. 

100 cc. 

Remarks. 

Oct. 12 . 

• • ■ • • • 

152 

Retention uremia present: 




transfusion (Unger method) 




two weeks ago 

14 . 

. . . . 300 



15 . 

.... 680 

, , 

Blood transfusion, 700 cc. 

16 . 

.... 540 



17 . 

. ... 90 

380 


18 . 

.... 200 



19 . 

. . . . 190 

357 


20 . 

.... 220 

345 


23 . 

. . . . • • 


Died. 


P. p., male, aged forty years, secondary contracted kidney and terminal 
uremia. In this case, oliguria, following the transfusion of 700 cc, of blood 
by the direct method, was present before the transfusion was resorted to; 
hence, transfusion cannot be regarded as bringing about the diminished 
amount of urine any more than it could in the case charted in Table III. 
The marked increase in the blood urea N following the transfusion is note- 
worthy. This was ewdently brought on by destruction of red cells since 
there was a distinct hemoglobinuria associated mth the rise in the blood 
urea. N. No evident symptoms resulted from this extremely high concen- 
tration of urea in the blood. 
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stimulated by the transfusion of blood. Diminished kidney activity 
after transfusion appears to occur only as the result of various 
factors induced by incompatibility of the blood of the donor with 
that of the recipient. Anaphylactic phenomena and hemoglobin- 
emia may be cited as tlie most prominent causes. The effect of 
these would seem to be the same in normal persons as in those 
suffering with Bright’s disease. The existence of Bright’s disease, 
therefore, should not be regarded as a contraindication to trans- 
fusions of blood. 

The Relation of Transfusion of Blood to Uremia in Bright’s Disease, 
Transfusions of blood do not alleviate the symptoms of uremia 
brought on by renal insufficiency, nor do they, apparently, post- 
pone the onset of uremia, when they are resorted to some months 
previous to the fatal onset brought on by the retention of urinary 
excretory products. This has been the experience of many clinicians 
and is ours as well; this is illustrated in Tables III, IV, V and VIII. 
The procedure of first bleeding patients who are suffering with reten- 
tion uremia, and subsequently transfusing them with a correspond- 
ing amount of blood, has proved itself of no value in a considerable 
number of cases and this, we believe, is the universal experience. 
There may be one exception to this statement as illustrated by the 
experience of Burmeister^^ on dogs. As previously mentioned, he 
found less extensive changes in the kidneys of dogs poisoned by 
bichlorid of mercury, when alternating venesection and transfusion 
of normal blood was resorted to. 

There is an idea among many clinicians that transfusions of 
blood may be harmful in those cases of Bright’s disease in which 
the blood urea N is elevated. Boyd^® reports transfusions in two 
such instances and finds that the patients were benefited and not 
harmed. We have never hesitated to carry out transfusions on 
patients who gave evidences of nitrogen retention in the blood. 
The results, with the exception of those to be mentioned in the next 
paragraph, have been uniformly without untoward effects. Records 
are given in Tables V, VI and VTI of patients whose blood urea N 
was 63, 54 to 61 and 45 to 27 mg. of urea N per 100 cc. of blood, and 
where the transfusions of blood did not influence the quantity of 
urea in the circulation. It is our opinion that when the blood urea 
is very high, in such instances as given in Table III, the effect of 
transfusion on the blood chemistry is negligible. 

Occasionally, with the production of hemoglobinemia, that is, a 
destruction of the red blood cells, the blood urea may increase 
enormously. We have seen this occur on two occasions, one of 
which is illustrated in Table IV. In this patient, the blood urea 
nitrogen rose from 152 to 380 mg. per 100 cc. after transfusion. 
This reaction, presumably, is due to some deficiency in the adap- 
tion of the blood of the donor to the recipient. As previously men- 
tioned, it is of rare occurrence and as the methods of matching 
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bloods are perfected, it grows even less frequent now than in the 
past. It is satisfactory to know that these huge increments of blood 
urea are apparently not productive of symptoms; they seem to 
have no effect upon the patient nor do they aggravate the uremic 
signs. This is in accord with the growing belief that urea in itself 
is not the toxic substance responsible for uremia. 

It may be concluded that transfusions of blood are not contra- 
indicated in uremic states but that no aid for the alleviation of this 
condition can be expected from them. 

The Value of Transfusions of Blood in Treating the Secondary 
Anemia Occurring in Bright's Disease. Secondary anemia is the 
invariable accompaniment of severe renal insufBcieney as shown 
by Brown and Roth,® by Ashe^^ and by Wilbur and Brown.^^ This 
condition may assume such severity as to invalid the patient and, 
what is equally important, it may be the sole cause for weakness 
andineffectivenessof thesuffererfromBright’s disease. Such patients 
derive great benefit from the administration of blood by transfusion. 
We have used this form of treatment extensively and have never 
found it to produce any harmful results. The patient treated in 
Table V showed a moderate anemia at the time of his first trans- 


Table V.- 

—Negative Effect of Transfusion in Terminal Uremia with 

Date. 

1925. 

Alleviation op Anemia. 

Blood urea N., Blood 
Hb., R.B.C., mg. per transfu- 


per cent. 

niillions. 

100 cc. eion, cc. 

Remarks. 

May 27 . 

1926, 

... 70 

4.992 

45 


Mar. 10 . 

... 65 

3.200 

63 . 


24 . 
29 . 

! 78 

4.480 

850 


Sept. 13 . 

... 50 

2.240 

63 


15 . 


. 

700 


21 . 

... 72 

3.944 

700 


28 . 

... 58 

3.096 

77 

First signs 
uremia. 

Oct. 7 . 




85 

Uremia. 

Nov. 1 

... 21 

1.2G0 

259 

Uremia. 

2 . 



. 

• . . . 

Died. 


_ A. S., male, aged thirty-seven years, secondary contracted kidney, renal 
insufficiency, hypertension. Transfusions of blood served to alleviate the 
anemia; they produced no untoward symptoms; they did not prevent a 
fatal termination from retention uremia, though they doubtlessly added 
much to the happiness and the effectiveness of the last eight months of the 
patient s life. 

fusion. His anemia and the symptoms dependent upon it w^ere 
relieved. Six months later it was found necessary to repeat the 
procedure since, as is almost invariably the case ' with a marked 
renal, insufficiency, the anemia was progressive. However, the life 
of this indbfidual was made worth while for a period of about six 
months before the terminal uremia manifested itself.' A similar 
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finding is shown in the case the details of which are given in 
Table VI, ^ The additional point which may be stressed here is that 
in this individual the anemia had progressed so far (hemoglobin 39 
per cent, red blood cells 1,355,000) that a fatal termination would 


Table VI. — Beneficial Effect of 

TnANSFUSION ON Anemia. 








Blood urea N., 

Blood 





Hb., 

R.B.C., 

mg. per 

transfu- 

Date. 




per cent. 

millions. 

100 CO. 

sion, 








cc. 

1926. 








Nov. 18 


. . . 

. 

. 80 

3.900 

16 


1927. 








Jan. IS 




. 74 

3.632 

33 


Mar, 12 




. 77 

3.264 

19 


Oct. 12 




. 60 

3.808 



1928. 








Mar. 6 




. 56 

3.456 

22 


May 5 




. 59 

3.032 

29 


Dec. 8 




. 76 

3.400 

43 


1929. 








Nov. 2 




. 43 

2.600 

54 


11 




. 39 

1.355 



13 




• . . 


• • 

800 

14 




. 51 

3.056 



15 




. • • 


61 


18 




. • • 

* , 


800 

19 




. 58 

3.912 



22 




. 63 

3.400 

59 


24 




• • 



900 

25 




74 

4.688 



Deo. 2 




. 74 

4.936 



10 




. 70 

4.064 

53 


30 




. 70 

4.552 



1930. 








Jan. 13 




. 53 

3.688 

51 


21 




. 52 

3.152 



30 




. 56 

4.032 

55 


Feb. 12 




. 52 

3.096 

49 


25 




. 42 

2.632 



28 




. . . 



1000 

Mar. I 




. 63 

2.208 



5 


• • • 


. 52 

3.904 




H. C., male, aged sixty-three years, chronic diffuse nephritis, gout, dia- 
betes mellitus, angina pectoris. For two years a mounting nitrogen reten- 
tion and an increasing anemia. Transfusion produces no increase in blood 
urea and benefits the anemia and its associated symptoms. It is obviously 
impractical in this case to remedy the very threatening anemia (hemoglobin 
39 per cent, red blood cells 1,355,000) by high-protein feeding since the 
blood urea is at a high level and retention uremia would ensue; transfusion 
of blood is the only solution for temporary relief. The transfusions held 
the progressive anemia in check for about three months, when it was found 
necessary' to repeat them. 


have ensued through the anemia alone unless the transfusions had 
been carried out. The first series of transfusions in this case held 
the progressive anemia in check for periods of about three months, 
when it was found necessary to repeat them. This patient, after 
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having been threatened vdth the fatal complication of progressive 
anemia, was able to carry on his business affairs, to take vacations 
in the South and to start on a trip to Europe during the ensuing six 
months. 


Table VII.— Beneficial Effect of Tbansfusion on 


Date. 


Hb., 
per cent. 

R.B.C., 

millions. 

Blood urea 

N, roe. per * 
100 oc. 

Blood 

transfu- 

sion, 

cc. 

1929. 

May 17 


. 69 

4.232 

38 

- - . 

24 


. 54 

3.110 

, . 

. . 

29 


. . . 


27 

1000 

31 


. 60 

3.300 

. . 

. . 

June 3 


. 60 

3.488 

. . 

. . 

5 


. 62 

3.768 

43 

750 

10 


. 70 

3.750 

, . 


13 


. 80 

4.360 

45 

750 

Sept. 11 


. 72 

4.840 

25 


Oct. 15 


. 86 

5.144 

23 

. 

Dec. 10 

. 

. 85 

4.536 

22 

« . 

1930. 

Jan. 31 


. 85 

4.960 

18 

. . 

April 25 


. 85 

5.232 

25 

- 


Anemia. . 


Remarks. 


Diet throughout 
contained 40 
to 60 gm. pro- 
tein a day. 


F. F., male, aged forty-three years, secondary contracted kidney with a 
moderate impairment of renal function. The progress of the anemia was 
checked by several transfusions; subsequently this patient did very well 
with a protein intake of 40 to 60 gm. a day. This case serves to illustrate 
that an anemia occurring in some forms of Bright’s disease may be rapidly, 
safely and more or less permanently remedied by blood transfusions. When 
the impairment of renal function is marked (see Tables V, VI) the anemia 
recurs, whereas if the kidney eliminates the urinary excretory products 
satisfactorily, the hemoglobin and red blood cells, as in this case, can be 
maintained at a normal level for an indefinite period. 


The above 2 cases give the result of transfusions carried out in 
the later stages of Bright’s disease. When they are resorted to 
earlier in the condition (Table VII), the results are much more 
satisfactory. Under these circumstances, the anemia is much more 
rapidly remedied than it can possibly be by diet and medication, 
and if the diet is sufficiently high in protein, the blood may be main- 
tained in a normal condition more or less permanently. All of this 
was accomplished in the case shown in Table VII. This patient 
had been rendered anemic, wnak and an invalid through protein- 
food restrictions imposed upon him because of albuminuria, hyper- 
tension and renal insufficiency. The anemia at the beginning of the 
observation, it may be noted, was a progressive one, the hemoglobin 
dropping from 69 to 54 per cent and the red cells changing from 
4,232,000 to 3,110,000 wdthin a w'eek. Following the transfusions, 
not only W’'as the blood brought to an approximately normal level 
but the progress of the anemia w^as completely checked. This is 
in marked contrast to the 2 previous cases (Tables V and VI) wdrere 
renal insufficiency w^as very much more marked. It may be that 
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transfusions of blood given early in chronic diffuse glomerular 
nephritis, when anemia and the accumulation of nonprotein nitrogen 
in the blood are just beginning, will prevent the progressive destruc- 
tion of red cells and furnish a stimulus for the maintenance of a 
normal level of hemoglobin and erythrocytes. This is a problem 
that should be investigated very much more thoroughly but it 
certainly presents possibilities exceedingly worthy of consideration. 
The patient described in Table VII, six months after the series of 
transfusions, gradually resumed his arduous duties as a priest, felt 
strong and well and maintained his hemoglobin and red blood cells 
at a normal level vdthout difficulty. In any event, the early use 
of transfusions can do no harm and may be productive of excellent 
results. It is worth mentioning that in the case, charted in Table 
VII, the albuminuric retinitis existing at the beginning of the obser- 
vation, improved to a remarkable degree. Dr. Martin Cohen, who 
watched the eyes of this patient, said that he had scarcely ever seen 
a comparable degree of improvement in the retinitis of Bright’s 
disease. 

Secondary anemia occurring in the course of Bright’s disease 
may thus be regarded as a very definite indication for the use of 
transfusions. This is so because the secondary anemia in itself 
may produce invalidism and because such a secondary . anemia 
cannot be remedied by dietary measures within the limitations 
necessitated by the coexisting renal insufficiency. In the later 
stages of Bright’s disease, transfusions of blood may be regarded as 
a palliative measure only, since they relieve the secondary anemia 
temporarily, but not for very long. If transfusions are used at an 
earlier period, when renal insufficiency is first beginning to manifest 
itself and the secondary anemia is not very marked, there may be 
a chance to remedy the secondary anemia, more or less permanently, 
and to check its progressive character. We would, therefore, advo- 
cate the use of transfusions of blood for secondary anemia occurring 
in Bright’s disease, whether the anemia be mild or severe, whether 
it occurs early or late in the course of the nephritis. On the whole, 
the earlier in the course of the disease that transfusions are resorted 
to, the more satisfactory will be the results obtained. 

The Use of Transfusions of Blood for the Elimination of Edema in 
Bright’s Disease. This has been advocated by Epsteiffi® in cases 
of nephrosis. Glauseffi® resorted to transfusions in parenchymatous 
nephritis with the idea of remedying the secondary anemia and 
increasing the blood protein. The theory that edema in Bright’s 
disease is largely due to the diminished osmotic pressure of the blood, 
accompanying the lowering of the blood proteins, is gaining ground 
and it would seem rational to suppose that transfusions would be of 
aid in this connection. The only case in which we have given the 
procedure a thorough trial (Table WII) did not show any improve- 
ment in the anasarca when the hemoglobin and red blood cells were 
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elevated bv means of transfusions from hemoglobin 52 cent and 
red blood ''cells 2,810,000 to 83 per cent hemoglobin and 4,000,000 
red blood cells. The subsequent use of transfusions in attempting to 
maintain the blood at a high level had no further effect. Although 
the efforts to control edema by transfusion in this case were unsuc- 
cessful, we believe that this method of treatment warrants further 
investigation. 

Table VIII.— Beneficial Effect of Transfusion on Anemia, 

BUT Without Effect on Edema. 

Blood urea Blood 


Date. 

Hb., 

per cent. 

R.B.C., 

millions. 

N, mg. per 
100 ce. 

transfusion, 

cc. 

Remarks. 

1929. 

Mar. 4 . 

. . 52 

2.810 

21 

’ 


13 . 

. . . 



750 


19 . 

. . 50 

2.704 


. . 

■ 

20 . 


, , 

, 

750 


23 . 

. . 77 

3.700 




30 . 

. . 72 

3.680 



There was subcuta- 

April 6 

. . S3 

4.000 

19 

• • 

neous edema and 

15 . 

. . 70 

3.720 

. . 


ascites constant- 

29 . 

. . 72 

4.150 

32 


ly present; these 

May 6 

. . 51 

2.960 

. . 


were not influ- 

15 . 




1000 

enced by level of 

Aug. 14 . 




700 

hemoglobin and 

Sept. 11 . 

! '. '60 

4.000 

25 

• » 

red blood cells. 

28 . 

. . 60 

3.700 


, . 


30 . 

• • « • 



500 


Oct. 20 . 

. . 55 

2.920 

52 

, , 


28 . 

« 4 4 4 


69 

500 


31 . 

4 4 4 4 



500 


Nov. 6 

4 4 4 4 



500 


11 . 

. . 68 

3.360 


, . 


16 . 

4 4 4 4 



, * 

Died. 


J. B., female, aged thirty-two years, chronic diffuse nephritis of seventeen 
months’ known duration; there was a marked degree of anasarca. Trans- 
fusions of blood, though they served to improve the blood, raising the hemo- 
globin from 62 to 83 per cent and the red blood cells from 2,810,000 to 
4,000,000 per c.mm., did not result in a diminution of the fluid in the 
subcuta,neous tissues or the body cavities. The repeated transfusions of 
blood did not increase the blood urea content nor did they have an untoward 
effect of any sort; they probably served to maintain life for a considerable 
period, as this patient could not overcome her anorexia and ate scarcely 
any food. 

Summary and Conclusions. In cases of Bright’s disease treated 
by other clinics or physicians we have noted that transfusions of 
blood have been resorted to without untoward results; however, 
many clinicians fear the use of blood transfusions in nephritic 
patients because of damage that might be induced in the kidneys. 
This fear seems not to be the result of actual experience but to be 
based merely on certain preconceived impressions. From our own 
findings and those in the literature cited above, we believe that 
anuria and other complications of transfusion are rare and, further- 
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more, are not more common in cases of Bright’s disease than in 
other conditions. Several instances of nephritis and anuria are 
quoted, in which transfusions were followed by distinct improvement 
in the activity of the kidneys; in our experience, transfusions of 
blood have no distinct diuretic effect and we believe that when an 
increased output of urine resulted it was due to the recover}' of the 
kidney function independently of the added blood. 

Transfusions of blood in Bright’s disease do not raise the blood 
pressure, do not injure the kidneys, and neither relieve nor aggra- 
vate uremic symptoms; they furnish the most suitable means of 
treating the secondary anemia accompanying marked renal insuffi- 
ciency; in one case of anasarca complicating a clironic diffuse 
nephritis neither the subcutaneous edema nor the ascites were 
relieved by raising the hemoglobin and red blood cells to normal 
levels by means of repeated transfusions. Further studies should 
be carried out on the last problem before a definite answer can be 
formulated in regard to it. 

The principal indication for the transfusions of blood in Bright’s 
disease is in the relief of the progressive secondary anemia accom- 
panying impairment of renal function. In such cases it is impossible 
to remedy the condition by a high-protein diet as retention uremia 
would be a sequel. Transfusions will ameliorate a serious condition 
for a long period when the kidneys are moderately involved, for 
a short time only if the renal parenchyma is largely destroyed. 
Several successive transfusions are, as a rule, necessary to restore 
the hemoglobin and red blood cells to an approximately normal 
level. The procedure may have to be repeated at intervals if the 
secondary anemia recurs. 
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THE ETIOLOGY OF ERYTHEMA NODOSUM IN CHILDREN. 

Its Relation to Early Tuberculous Infection. 

By Lloyd B. Dickey, M.D., 

ASSOCIATE PEOFESSOR OF PEDIATRICS, SAN FRANCISCO, CAEIF. 

(From the Department of Pediatrics, Stanford University Medical School, San 

Francisco, Calif.) 

Erytheima nodosum is seen frequently by the dermatologist and 
internist. The surgeon sees the condition usually because it may 
be mistaken at first sight for a suppurative skin condition. E ecause 
of its frequent association ivith diseases of the nose and throat it 
is occasionally observed by rhinolaryngologists. Because of its 
rare occurrence in the first decade of life it is not often seen in 
pediatric practice. During the past four years we have observed 
8 cases in the Stanford Children’s Clinic, an incidence of about 
1 case in 900 children, or 0.11 per cent. 

Sutton^ defines erythema nodosum as “ an inflammatory disease 
of the skin which is accompanied by a variable degree of constitu- 
tional disturbance, and is characterized by an eruption consisting 
of a few or several rounded or oval, painful nodules which persist 
for two or three weeks and then disappear spontaneously.” These 
nodules ai e usually more numerous over the tibiaj, but may appear 
on the surfaces of the upper extremities as well. The condition is 
observed more frequently in females, and the usual occurrence is 
from ten to thii-ty years of age. 
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The histologic picture shows foci of cellular infiltration in tlie 
corium, and especially in the subcutaneous fat. Inconstant infil- 
trates are seen in other layers of the corium. The infiltrates are 
chiefly perivascular and around the glands, consisting of round 
cells, some multinuclear granulation tissue 'cells and polymorpho- 
nuclear leukocytes. Fibrinous exudates may occur in the subcu- 
■ taneous fat and occasionally small hemorrhages are also found 
here. The endothelium in the small vessels is frequently swollen 
and shows large nuclei. 

Mackenzie’s work in 1886,^ which associated rheumatism and 
erythema nodosum, was not challenged until Lendon,® in 1905, sug- 
gested a different etiology. He believed this condition to be mildly 
infectious and a definite clinical entity. He described prodromal, 
eruptive and convalescent stages. Phlyctenular conjunctivitis was 
the only prodromal sign which he regarded as pathognomonic. 

Symes^ supported Lendon’s views and also believed that erythema 
nodosum strongly predisposed the individual to tuberculosis. 

Ernberg® made an elaborate study in support of the theory that 
erythema nodosum is due to a transient hypersensitiveness to tuber- 
culin in individuals recently infected witli tuberculosis. He called 
attention to the similarity of the process to an artificially elicited 
tuberculin reaction in a tuberculous individual. The agreement is 
shown clinically by a similar local reaction, general reaction and 
focal reaction, and the two are very similar histologically. 

Comby,® in a study based on 172 personally observed cases, 
regarded it as an acute febrile disease resembling more an eruptive 
than an ordinary skin disease. He believed that an almost extinct 
tuberculosis might become active in its presence because the tuber- 
culous child is particularly susceptible to all infections. He thought 
that this was the extent of the conneetion between tuberculosis and 
erythema nodosum. 

Faerber and Boddin^ reported 23 cases, in 21 of which the tuber- 
culin reaction was positive. They excluded the possibility of tuber- 
culosis in the other 2 cases. In the 21 children they noticed no 
unfavorable activating effects on tuberculosis and no progressive 
tuberculosis followed any of the attacks of erythema nodosum. 
Nearly all showed heavy hilus shadows by Roentgen ray following 
the attacks, and several showed definite epituberculous foci near 
the hilus of the lung. 

Robinson® reported 3 cases of erythema nodosum in 3 different 
members of the same family, living in the same house. In 45 
cases Feer® reported no definite joint involvement or endocarditis 
in any cases. He collected 749 cases from the literature. Endo- 
carditis was found in only 3, indicating the great improbability of 
an etiologic association witli rheumatic infection. Of 403 cases 
from the literature tested with tuberculin, 384, or 95.3 per cent, 
gave positive reactions. Under seven years of age, all of the patients 



dickey; etiology of ertohema nodosum in children 491 

reacted positively. The reactions were usually very strong, even 
vesicular or necrotic. Various types of tuberculosis were found 
in this series, bronchial gland tuberculosis being most common. 
He did not find that the cases ran a more severe course than the 
usual juvenile infection. 

Arborelius^'’ considered the eruption as a nonspecific reaction 
occurring in various infections, recent tuberculous infection pre- 
dominating in childhood and youth, other infections of various kinds 
being the usual cause in older persons. A school endemic of 
erythema nodosum was reported by Wallgren.^^ The 18 cases all 
gave a positive Pirquet reaction and occurred in a class of 32 chil- 
dren. A recently admitted child in this class had well-developed 
pulmonary tuberculosis. After the second month of the first child’s 
attendance in school, 17 children showed signs of the infection, 12 
presenting erythema nodosum and 6 fever but no lung symptoms. 
Two months later 13 showed evidence of pulmonary lymph gland 
tuberculosis and 4 presented suggestive lesions. Wallgren^^ also 
reported erythema nodosum occurring during the course of the 
initial fever in tubereulous infection in children. 

The following cases are reported from the Pediatric Service of 
Stanford Medical School, all of which show an association of 
erythema nodosum with a tuberculous infection. 

Case Reports. Case I.— M. W., a girl aged ten years, entered the 
children’s ward with complaint of tender, reddened, swollen areas over 
lower legs for one week, and over forearms for one day. The past history 
and family history gave no significant information. Physical examination 
showed nothing except many tender, reddened or purplish nodules over 
the legs and forearms, varying in size from 1 to 2 cm. On the leg they were 
limited to the anterior aspect, over the tibite, and to one over the antero- 
medial aspect of the right knee. On the forearms they were on both the 
posterior and anterior surfaces. The admission temperature was 38.6° C. 
Blood and urine were normal. Intracutaneous tuberculin was strongly 
positive in all dilutions down to 0.001 mg. In a dosage of 0.01 mg. a tender 
indurated, reddened nodule was produced, resembling very closely the 
lesions of erythema nodosum, with a suggestion of vesiculation in the center 
of the reaction. Roentgenograms of the chest showed a considerable mass 
of density at the left lung root (Figs. 1 and 2). The patient underwent a 
normal convalescence, although several additional lesions of erythema 
nodosum appeared after she was first seen. All lesions gradually faded, 
and she had no fever except for her first day in the children’s ward. 

Case II.— E. K., a girl aged three and a half years, was admitted to 
the children’s ward with a complaint of pain in the abdomen and legs, and 
loss of appetite, for the past four days. The family history was negative. 
The past history was unimportant except that the child had had uncompli- 
cated measles, beginning eighteen days before her entrance. Physical 
examination showed a pale and listless child with a temperature of 101° F 
The tonsfis were large and reddened and the tongue markedly coated! 
There were many small shotty palpable lymph nodes in the neck. There 
was paron 3 '^chia of the right middle finger. There were present over the 
tibiJH se\ eial painful, tender, reddened nodules typical of er 3 '’thenia nodosum. 
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The tuberculin test was strongly positive. Urine and stool examinations 
were normal. The white blood cells were 14,750 in number with 66 per 
cent polymorphonuclears, 28 per cent ljunphocytes, 5 per cent large mono- 
nuclears, and 1 per cent eosinophils. Roentgenograms of the gastrointes- 
tinal tract after a barium meal were negative. Roentgenograms of the chest 
revealed a mass, probably glands, lying to the right of the midJine and 
extendmg upward from the hilar region. Hilar shadows on each side were 
extensive (Figs. 3 and 4). This patient had fever as high as 102° F. during 
her three-day stay in the hospital. Three days after dismissal her tempera- 
ture was normal, and the abdominal pain had disappeared. There were 
still present over the shins the fading lesions of erythema nodosum. The 
patient did not return to us again. 

Case III.— P. G., girl aged three years, reported to the Outpatient 
Clinic, with complaint of lassitude, nausea, and abdominal pain of one 
week’s duration, and of painful lumps on the legs for one day. The patient 
had been vaccinated one week previously and had received her third toxin- 
antitoxin injection against diphtheria on the same day. The family history 
was entirely negative except for a history of gonorrheal vaginitis in an older 
sister. Past history was entirely negative. Physical examination revealed 
a moderately iU cluld with a temperature of 99° F. rectally and a pulse of 
130. There was some mucus discharge from the nose. The tonsils were 
reddened and showed signs of infection. In the skin over the lower one- 
half of both tibi® were several raised, reddened, tender nodules, typical 
of erythema nodosum. Vaccinia was present over the left deltoid. Blood 
and urine examinations were negative. Cervical smears were negative for 
gonococci. The tuberculin test was strongly positive. Roentgenograms 
of the chest showed markedlj'’ increased density and presumably large 
glands in the left hilus (Fig. 5). The child was entirely well in about one 
week’s time, and the skin lesions had disappeared except for some pigmen- 
tation. The vaccinia healed normally. 

Case — A. F., a girl aged ten years, entered the children’s ward with 
complaint of reddened, sore areas over the right shin of two weeks’ duration, 
and over left shin, of three da^'s’ duration. The child had been going to 
school and had no other complaints during the two weeks’ period. The 
family historj’' was negative. In the past history there had been evidence 
of a chronic sinusitis with occasional bronchial spasm (asthma) for the last 
four 3’^ears. The tuberculin test was positive four years previous^ with 
■ e^^dence of moderate inflammation at the lung roots at this time. Examina- 
tion showed a well-nourished girl with some dental caries. The pharynx 
was very granular in appearance, with some purulent material on the left 
posterior wall of the pharynx. There were reddened, tender, indurated 
areas over both shins, with increase of local temperature over these areas. 
The blood showed white cells 14,650 in number, with 81 per cent polymor- 
phonuclears, 17 per cent lymphocytes, 1 per cent large mononuclears, and 
1 per cent eosinophils. The urine was normal. An intracutaneous tuber- 
culin with a dose of 0.05 mg. was strongly positive. Roentgenograms of the 
chest showed heavy densities at the right lung root, greatly increased over 
those showing in previous films. While under observation the patient had 
no further complaints, no fever, and is entirely well about eight months 
after being first seen. The skin lesions gradually faded, and disappeared 
over a further period of two weeks from the first observation. 

Case Y.—W. G., a boy aged two and a hah 3 ^ears, came to the children’s 
ward with complaint of fever, intermittent vomiting, irritabilit 3 ’’, and loss 
of weight, all of one month’s duration. About three days before the begin- 



Fig. 1.— Case I. Girl, aged ten years. Roentgenogram of chest, showing probable 
epituberculous lesion near loft hilus. 






Fig. 6.— Case V. Boy, aged two and a half years. Roentgenogram of cliost showing 

densities near both hilnses. 




Fig. 8. — Case IX. Boy, aged fourteen years. Roentgenogram of chest, shon-ing 
heavy hilar shadows and density in the costodiaphragmatic angle on the loft side. 
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ning of the present illness, the patient had been dismissed from the hospital 
following a cough', cold, and diarrhea of about one week’s duration. The 
temperature had been 103° F. on the first day of entry, and had returned to 
normal the next day. There were no important findings in the physical 
examination, except that the spleen was barely palpable. The blood count 
was 4640 wliite cells, with 69 per cent polymorphonuclears, 16 per cent 
lymphocytes, 8 per cent large mononuclears, and 7 per cent transitionals. 
Urinalysis was negative. The tuberculin test was negative. During the 
patient’s infancy there had been frequent attacks of apute otitis media, 
and two attacks of bronchopneumonia. In the family liistory there was a 
note of “miner’s consumption” in the father . The temperature during the 
present illness had ranged from 99° to 103.4° F., being highest in the after- 
noon. Vomiting had followed almost every feeding, and the child’s weight 
had fallen from 40 pounds to 34§ pounds in the one month. Extreme irri- 
tability had been present and he had cried at the slightest provocation. 
He had been much more drowsy than usual. About ten days before the 
present entry there had appeared several reddened and tender spots over 
both s hins . Physical examination revealed a pale, apathetic cliild with a 
temperature of 101 ° F. The tonsils were very large and ragged, ^vith mod- 
erate injection. There was a blowing s 3 'stolic murmur over the apex. The 
spleen was palpable 3 to 4 cm. below the costal margin, the liver 2 to 3 cm. 
Over both shins were crops of brownish and reddish nodules, firm and 
slightly tender. Brownish pigmentation suggested other faded areas. 
The hemoglobin was 66 per cent (Sahli). The white blood cells were 17,550 
in number, vdth 80 per cent poljTOorphonuclears, 15 per cent l 3 Tnphocytes, 
and 5 per cent transitionals. Urinalysis was negative. The tuberculin test 
was very strongly positive, with marked induration. Roentgenograms of 
the chest showed dense and extensive lular shadows (Figs. 6 and 7). Blood 
cultures were negative. The fever resolved after several days in the hospital. 
The child was kept in bed for one month at home, the weight was regained, 
and he made an apparently uneventful recover 3 \ 

Case VI.— L. J., a girl aged twelve years, reported to the Outpatient 
Clinic with complaint of lassitude, fever, and pains in chest, of three days’ 
duration. The father had been actively tuberculous. The child had been a 
patient in our Clinic for about three 3 ’’ears and had reported often for minor 
ailments and had been treated for a mild chronic sinusitis. Because of her 
possible contact with tuberculosis she had been tested on three different 
occasions with 0.1 mg. of tuberculin, always with a negative result. At 
this visit, which was four months after the last negative test, she was tested 
with a similar dose and forty-eight hours later the test was strongly positive 
and there were present several reddened, painful, tender nodules over the 
shins. The temperature had been 102° F. at home and was 99.2° F. in the 
Clinic. Otherwise physical examination was negative. The white blood 
cells were 11,400 in number, with 72 per cent polymorphonuclears, 24 per 
cent lymphocytes, 2 per cent large mononuclears and 2 per cent transitionals. 
Roentgenograms of the chest showed enlarged hilar glands. She had no 
further fever, the erythema nodosum subsided completely in about ten 
days, and the patient has now been entirely well for two and a half years. 
About one month after her first positive tuberculin test her father suffered 
from a pulmonary hemorrhage, his disease progressing rapidly from this 
point and ending fatally withm a year. 

Case VH.— I. S., a girl aged nine years, reported to the Outpatient Chnic 
because of a vaginal discharge of one week’s duration. Father was sup- 
posedly an asthmatic with a severe cough. Child had been observed in the 
Uhmc since birth for various minor ailments.. Because of failure to gain 
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and of chronic cough in fatiier, tuberculin test was done five months pre- 
viously to present illness. There was a strongly positive reaction and roent- 
genograms of the chest revealed marked Jular densities on botl) sides. 
E.xamination at the present time revealed a markedly undenveiglit child. 
There was slight discharge but marked reddening about the vaginal and 
urethral orifices. The left inguinal Ijnnph nodes were tender and enlarged 
with edema in the soft tissue and slight reddening over the swelling. Several 
t 3 ^ical lesions of erythema nodosum were present below both Imees, and 
one on the lateral side of the left thigh just above the knee. Unfortunately 
tuberculin and roentgenographic studies were not done at this time. Both 
vaginal and cervical smears were negative repeatedly for gonococci. The 
child is well three years later, but is still underweight. 

Case yill.-— V. B., a boy aged two and a half years, came to the Chil- 
dren’s Clinic with complaint of swollen glands in the neck, of three weeks’ 
duration. The family history was negative. There were no complaints 
other than of the progressive enlargements of the glands of the neck and of 
slight fever during this time. The patient had been hospitalized at the San 
Francisco Hospital early in the illness, where the glands were compressed. 
The tuberculin test was then negative. Examination revealed a moder- 
ately pale child with evident lassitude. The temperature was normal. 
The tonsils were very large and sh'ghtly injected. There was a large mass 
on the right side of the neck about the size of a lemon, firm and not tender. 
There was no redness nor fluctuation. There was moderate enlargement of 
the other cervical lymph nodes. The skin was clear. A tuberculin test was 
performed and when the patient reported in forty-eight hours for reading, 
there was a marked positive reaction with extensive reddening and indura- 
tion. There were many small, reddened, indurated nodules in the slcin 
oyer the arms, thighs, and legs, chiefly on the extensor surfaces, varying in 
size from 0.5 to 1.5 cm. in diameter. The mother said that these had 
appeared the night before. The urine was negative. White blood cells 
were 16,900 in number, with 54 per cent polymorphonuclears, 42 per cent 
lymphocytes, 1 per cent transitionals, 2 per cent eosinophils, and 1 per cent 
basophils. Roentgenograms of the chest were essentially negative. Smears 
from material aspirated from the gland showed acid-fast bacilU, and a guinea- 
pig inoculated with material showed tuberculosis one month later. The 
chfld remained well for two weeks and then suffered from an attack of 
measles. The glands had to be incised, and are still draining four months 
later, although the patient is suffering no constitutional symptoms. A 
roentgenogram of the chest taken three months after the first film_ was 
studied showed definite glandular enlargements in the posterior mediastinum 
causing compression of the trachea. 

Case IX.— D. S., a boy aged fourteen years. This case is from the 
private records of Dr. Harold K. Faber and Dr. J. G. Bacher, both of whom 
I wish to thank for permission to include it in tins series. The patient was 
seen by Dr. Faber in consultation itvith Dr. Bacher, four days after a simple 
mastoidectomy for acute mastoiditis. Prevdous to this there had_ been 
discharge from the left ear for three weeks. Three months preriously 
patient had complained of night sweats, lassitude, and daily fevp of 100 
to 101 ° F., all of winch had persisted. Pains in the limbs and joints had 
followed and roentgenograms of the chest suggested a small effusion on the 
right side. There had been present over the slfins successive crops of 
reddened, tender nodules for two or three weeks. There was a questionable 
historj' of casual exposure to tuberculosis, but not in the liome. E.xamina- 
tion revealed dullness to percussion at the base of the left lung. In tlie 
axilla, on extreme inspiration, pleural friction was heard. The skin was 
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clear at this time. The tuberculin reaction at forty-eight hours, vnih a 
dosage of 0.01. mg., showed' an induration of 8 mm. in diameter, with a 
faint violaceous discoloration around this of an area of 18 mm. by 25 mm. 
The white blood cells were 16,400 in number, wth 75 per cent polymor- 
phonuclears, 23 per cent Ijunphocytes, and 2 per cent basophils. Roentgeno- 
grams of the chest showed density laterally and in the costodiaphragmatic 
angle (Figs. 8 and 9). These shadows disappeared on subsequent films 
taken about a month later. Curettings of the mastoid at the time of opera- 
tion showed granulation tissue in the marrow spaces and in some areas, 
tubercles composed of fibrous tissue cells, some epithelioid cells, and a few 
multinuclear giant cells. Acid-fast stain failed to reveal any tubercle 
bacilli. The boy undenvent a normal convalescence followdng the mastoidec- 
tomy, all fever disappeared after the fifth day, and he is well fifteen months 
later. 

Discussion. The 8 cases seen in our Clinic represent the total 
observed over a period of four years. Of the 9 cases in the reported 
series, 3 occurred in boys, aged tw'o and a half, two and a half and 
fourteen years, respeetively. Six oceurred in girls, aged three, 
three and a half, nine, ten,, ten and tw'elve years, respectively. 

In those cases where previous tuberculin tests had been done all 
were negative except in 2 cases, although at the time of the appear- 
ance of the lesions of erythema nodosum, or shortly after, all tuber- 
culin tests were strongly positive with indui’ation, tenderness and 
erythema which in most cases simulated closely the nodular lesions 
over the tibice. In 1 instance the nodules appeared about twenty- 
four hours after the introduction of tuberculin into the skin. 

In only 2 of the cases in this series was a history of exposure to 
tuberculosis elicited despite the fact that all skin tests were positive. 

The roentgenograms of the chest in those cases in which they 
were taken demonstrated heavy shadows around the liiluses, and 
in a majority masses of density that were not nodular in outline, 
but suggestive of consolidation of adjacent pidmonary tissue such 
as occur in the typical ‘‘ epituberculous,” or “perifocal’’ lesion. 
Histologically it is known that these lesions resemble those of 
erythema nodosum and the positive tuberculin skin reactions. ■ , 

In one of the cases there was an active tuberculous lesion of the 
cervical lymph nodes, and possibly in another case, activity in the 
mesenteric lymph nodes. In the last case of the series a tubercu- 
lous focus was demonstrated in the mastoid. In none of the patients 
observed later did there ever develop any serious tuberculous disease 
of the chest, but the usual treatment of juvenile tuberculosis was 
instituted in all those cases which were observed after the appear- 
ance of erythema nodosum. In 4 cases there was associated, in 
addition to a proved tuberculous infection, in one an asthma and 
chronic sinusitis, in one a vaginitis, probably nonspecific, in another 
a vaccinia and in another a convalescence from measles. 

Pons“ observed giant-cell formation in the center of a nodule 
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of erytliema nodosum and Landouzy« an acid-fast bacillus in the 
lumen of a vessel within a nodule. These observations have 
possibly kept alive the belief shared by some that true erythema 
nodosum is always related in some way to tuberculosis. 

There has accumulated in the literatoe enough evidence to 
prove that erythema nodosum may either be caused by or associated 
with other conditions than tuberculosis. Rosenow^® has presented 
evidence to show that the streptococcus is a factor. It has also 
been reported as associated with smallpox,^® influenza^^ and other 
infectious diseases.^® Possibly in many cases associated conditions 
ii^uence the allergy, or hypersensitiveness to tuberculin in pre- 
viously infected tuberculous individuals, so that here tuberculous 
infection would also be the primary cause. There are also reported 
cases where sensitiveness to tuberculin has been definitely dis- 
proved.'^'^^ 

It is safe to state, however, that in children by far the largest 
number of cases of erythema nodosum is associated with tuberculous 
infection, and that the infection is usually initial and recent. The 
statement is more true the younger the individual. There is nearly 
always an associated hypersensitiveness to tuberculin. The etio- 
logic role of tuberculosis becomes less constant with increasing age. 

In cliildren under twelve years of age the presence of erythema 
nodosum should be considered as an evidence of a recently acquired 
tuberculous infection unless there is definite proof to the contrary, 
and in its presence the treatment of initial infection should be 
started. 

Conclusion. 1. Erythema nodosum may occur in nontuberculous 
individuals or in those infected with the tubercle bacillus. 

2. The great majority of cases of erythema nodosum in children 
are associated with a tuberculous infection and most of the infections 
are initial and recent. 

3. Most children who have erythema nodosum exhibit marked 
hypersensitiveness to tuberculin given intracutaneously. 

4. There may be associated, in addition to the tuberculous infec- 
tion, other conditions which possibly influence the hypersensitiveness 
to tuberculin. 

5. In many cases of erythema nodosum in children epituberculous 
lesions in the pulmonary parenchyma can be demonstrated by 
roentgenograms of the chest. 

6. In the series reported none of the individuals observed was 
known to develop a very active tuberculous lesion of the lung. ^ 

7. The lesions of erj^thema nodosum, the epituberculous lesions 
and the positive skin tuberculin reactions are similar histologically. 

8. As erytliema nodosum is usually associated in children with 
early tuberculous infections, proper treatment for the latter condi- 
tion gives a favorable prognosis as far as tuberculosis is concerned. 
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ANTISTREPTOCOCCUS SERUM TREATMENT OP PATIENTS 
WITH RHEUMATIC FEVER. 

By C. H. Hitchcock, M.D., Currier McEwen, M.D., 

AND 

Homer F, Swift, M.D., 

NEW YORK. 

(From the Hospital of the Rockefeller Institute for Medical Research, Neu' York.) 

_ In the present stage of the therapy of rheumatic fever, any prom- 
ising remedial agent deserves serious consideration. Except for the 
antiarthritic and antipyretic drugs, together with the usual meas- 
ures of strict hospital routine, we have been without means of 
influencing the course of this infection. It is true that in certain 
instances these drugs have been reported to exert a favorable effect 
upon prolonged conduction time,* and that occasionally the symp- 
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toms of carditis respond in as pleasing a fashion as does arthritis; 
nevertheless common experience has taught that the salicylate 
effect usually represents an interlude in the coiu-se of a disease which, 
once established, frequently proceeds relentlessly to the production 
of serious and often eventually fatal lesions. The appearance of 
subcutaneous nodules in patients under the full influence of salicylate 
or neocinchophen has been cited as demonstrating the inability of 
these drugs to prevent the occurrence of more deeply seated damage 
concomitantly wrought. The importance of the claims of Small,2 
that the serum developed by him is competent to arrest this damage, 
can, therefore, scarcely be overestimated; and in view of his results, 
as well as of the enthusiastic report of Baruffaldi,^ together witli the 
claims of earlier investigators, it has seemed well worth while to 
investigate further the effects of antistreptococcus serum upon the 
course of the disease. 

In view of the possibility that many t^q^es of streptococci may 
act in the causation of the disease in subjects peculiarly hyper- 
sensitive, it seemed reasonable to attempt to determine whether 
different antistreptococcus sera might not have similar therapeutic 
effects. 

Commercial antitoxic and antibacterial antiscarlatinal serum 
prepared by the New York City or State Health Departments was 
employed as antihemolytic streptococcus serum. Through the 
kindness of Dr. Small, a quantity of S.C.A. (indifferent strepto- 
coccus) serum, both bovine and equine, was made available. The 
equine serum was in concentrated form. For the production of anti- 
green-streptococcus serum a strain, VllOA, originally isolated from 
an excised subcutaneous nodule, was chosen. With this organism a 
heifer was immunized by the intravenous route, first with heat- 
killed vaccme, eventually with large quantities of living culture. 
After several months’ immunizfation the animal was bled, and about 
3 liters of serum of agglutinin titer approximately 1 to 5000 were, 
obtained. This serum, hereinafter referred to as VllOA bovine, was 
stored in the icebox without preservative. 

The intramuscular route of administration was always employed, 
except in one instance when the serum was given intravenously. 
Suitable intradermal tests with normal sera were always carried 
out, and, except in two cases referred to below, no serum to which 
there was evidence of skin sensitiveness was employed. 

The evaluation of the effect upon rheumatic fever of any thera- 
peutic measure is a matter of no inean difficultJ^ The universal 
application of salicylate therapy has served in a measure to obscure 
the really tremendous variability in the course of the disease, par- 
ticularly with respect to such aspects as fever and arthritis. ^ Refer- 
ence to the older literature^ reveals how well this variability was 
realized before the introduction of antirheumatic drugs. It has 
been no unusual experience with us to observe marked improvement 
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in' these manifestations, oceasionally even comi)lete relief, under 
exi^ectant tlierapy alone, n'ithin a few days of liospitalization. In 
the absence of adequately prolonged control periods, such improve- 
ment might well have been ascribed to serum therapy, had this 
been undertaken shortly after the admission of the patient. With 
regard to severe carditis or to pericarditis, the knovni tendency of 
these conditions to pursue more or less self-limited cycles has 
removed uncertainty to some extent, provided that the treatment 
has been undertaken sufficiently early in the cycle to warrant the 
supposition that spontaneous improvement has not been at hand. 
Even so, however, the uneven course of the disease forbids too dog- 
matic an interpretation of results. 

In this study, emphasis has been laid upon an attempt to secure 
adequacy of the control period, save only when the condition of the 
patient has rendered immediate action imperative. In the case of ' 
artlrritic patients, it seemed desirable to give serum only after several 
days’ observation had apparently established that the disease was 
running an irregularlj'- continuous course without remissions, or at 
best with slight and temporary ones; or when, in spite of irregulari- 
ties in temperature, intensification of the arthritis, with involve- 
ment of fresh joints, seemed to indicate the imminence of renewed 
activity of the infection. Even so, it is with a certain degree of 
reservation .that the occasional improvement of joint symptoms has 
been attributed to the serum. As regards carditis and pericarditis, 
the indications have been much clearer; lengthy control periods 
have usually been precluded, because in each instance the patient 
has been in the grip of so serious an infection that rapid spontaneous 
recovery has seemed out of the question. Favorable results observed 
in this group we have felt might be ascribed largely to the therapy 
employed, which, let it be noted, was a combination of serum and 
drug. 

The relief only of the major manifestations of rheumatic fever 
cannot be taken to indicate recovery from the disease, in view of the 
chronicity of manifestations which may be masked by the use of sal- 
icylates. Such items. as persisting leukocytosis, subfebrile tempera- 
ture, failure to gain weight, and variability of the electrocardio- 
gram are now recognized as indicative of persistent infection. No 
less important, therefore, than adequacy of the preliminary control 
is minute observation of the patient during the period through 
which the serum effect may reasonably be expected to persist. This 
is placed by Small at three weeks or more. It is of course of para- 
mount importance for a proper study that drugs should be withheld 
during this period. In pur study the period of withholding other 
remedies has only occasionally been so extended, either because of 
absence of beneficial effects within a few days or because of relapses 
well before the termination of the prescribed interval. Such relapses, 
observed not later than two weeks following the treatment, may 
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reasonably be considered as^ therapeutic failures regardless of the 
degree of temporary benefit observed." After all, temporary benefit 
may usually be rapidly secured with antirheumatic drugs; hence 
before these can be supplanted by serum, it must be shown that the 
action of the latter is comparably efficient and reasonably prolonged 
With these considerations in mind, we have endeavored to deter- 
mine as accurately as possible the post-therapeutic course of our 
patients. The results of the observations have been summarized 
upon special charts as well as in bedside notes. 

To judge critically a single therapeutic agent one should eliminate 
other favorable influences which arise from hospitalization, ade- 
quate nursing, complete rest and proper food; yet these measures 
are requisite for the patient’s welfare. It seems scarcely necessary 
to emphasize how much more confusion would result if, simultane- 
■ ously with the serum therapy, were exhibited such drugs as sodium 
salicylate in arthritis, or bromids or luminal in chorea. Such a 
study might illustrate still further the efficacy of the drugs, but would 
be without value with respect to the serum. As far as possible, 
therefore, we have, except in the case of severely ill patients, 
abstained from the use of salicylates until satisfied of the failure of 
the serum. Unfortunately, in a few instances, salicylate was admin- 
istered at or before the time when the serum effect might have been 
manifest", and thus the post-serum control period has been inade- 
quate. These few patients, observed in a preliminary study, are 
included only for the sake of completeness. In the presence of 
circulatory failure, it has similarly seemed preferable to withhold 
digitalis insofar as possible. While it is theoretically improbable 
that this drug would influence an active rheumatic infection, the 
antipyresis occasionally observed following its administration to 
patients with congestive failure might confuse the picture were it 
employed in combination with serum therapy. 

Occasionally other irregularities have crept in, as stated in the 
footnotes to the tables. Attempts at desensitization of two serum 
allergic patients did not prevent alarming anaphylactoid manifes- 
tations after larger doses of serum. Sometimes intradermal tests 
have been carried out with streptococcal proteins, either during the 
period of treatment, or shortly before. Although the combined 
dosage of these proteins never exceeded 0.03 mg., we have subse- 
quently come to realize that this amount is at times sufficient to 
determine general and focal exacerbations of the disease. 

The results are summarized in Tables I to IV, and in illustrative 
case histories at the end of the paper. In accordance with the advice 
of Dr. Small, the large doses originally employed were later replaced 
by smaller ones; consequently it has been necessary to subdivide 
the tables to follow the alteration of method. 

Comment upon these results is interesting. The one patient with 
chorea to whom the serum was given failed entirely to show evidence 
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of improvement. A disappointing failure to influence polyarthritis 
favorablj'^ has been encountered, for among 12 patients with this 
symptom only 3 showed complete and permanent relief, 2 after 
S.C.A. serum and 1 after antiscarlatinal. Various degrees of 
improvement which because of their evanescence can only be 
classed as failures, were noted following all three sera. Surely this 
result is eloquent. Were salicylate as ineffectual as serum in this 
condition, its use would long since have bedn abandoned. Four 
patients with carditis showed no evidence of even temporary im- 
provement; in 2 of them the disease progressed steadily to death. 
In Case 4 a severe carditis developed well within a week of the com- 
pletion of the serum therapy, and shortly thereafter a crop of sub- 
cutaneous nodules appeared. When such nodules were present 
before the institution of serum therapy, their normal involution 
showed no acceleration. In the case of pericarditis, however, an 
attitude of. complete pessimism seems unwarranted. It is possible 
that the combination of drug therapy, given because of the serious 
character of the symptoms, together with the serum was responsible 
for the favorable results. Such mixed treatment doubtless confuses 
validity of conclusions, though it may be argued that drugs alone 
usually exert only a mild influence upon the course of pericarditis. 
But the prompt and progressive improvement following the com- 
bined therapy in Cases 7, 11 and 17 was probably not attributable 
entirely to the drug. Although the effect of spontaneous improve- 
ment might possibly be evoked in Cases 7 and 11, it is unlikely it 
would apply in Case 17, where treatment was given at the upturn of 
the cycle. Obviously, results from such small series as the present 
cannot settle the point, but can merely indicate possibilities which 
can be affirmed only after extensive and painstaking observation. 

Various reactions quite apart from the usual manifestations of 
serum sickness have been noted, irrespective of the type of serum 
employed. The most usual occurrence has been a rise in the temper- 
ature, occasionally quite abrupt, at an interval of from three to 
eight hours following injection. The interpretation of the fever 
curves is not always an easy matter, because of the innate uneven- 
ness of their course; in questionable cases one must judge as well 
as possible by comparison with the control period. Usually, but 
not always, a coincident tachycardia was noted, and occasionally 
there occurred a moderate tachypnea. Such febrile reactions were 
observed in 57 per cent of the patients, more commonly following 
the first dose of serum, sometimes in connection with all, occasion- 
ally with increasing severity as the course of treatment progressed. 
Arthritic reactions were noted in 53 per cent of the patients in whom 
arthritis was the predominant manifestation. These appeared 
within twenty-four hours of the injection, and consisted either in 
exacerbations in joints already involved, or in spreads to joints 
previously unaffected. Such reactions have been described by Small, 
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Table II. — Results with VllOA Sebum. 
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Table IV. — Summary of Therapeutic Results.* 


1 

No. of 
patients. 

1 S.C.A. 

scrum. 

1 

VI 10 A serum. 

Scarlatinal 

antitoxin. 

Totals. 

Success.** 

Failure. 

Success. 

Failure. 

Success. 

Failure. 

Success. 

Failure, 

j 

Chorea . 

1 

i 0 

■ 1 





0 

1 

Arthritis . 

12 

2 

3 

0 

5 

1 

1 

3 

9 

Pericarditis . . 1 

3 

2t 

0 

It 

0 



3t 

0 

Carditis . 

4 

0 

2 

0 

1 

1 

0 

1 

0 

4 

Totals . 

t 1 

1 i 

, 

1 ^ 

It 

, 6 

1 

2 

c§ 

14 


* Does not include Cases 1, 5, 12, 21, 22 or 23. 

** The term “success” must be accepted with the qualifications expressed in the 
text. 

t These patients received neocinchophen in addition, 
tt Two of these patients received neocinchophen in addition. 

t This patient received neocinchophen in addition. 

§ Three of these patients received neocinchophen in addition. 

who states that they attack particularly the smaller joints; in our 
experience, however, the larger ones have been affected about as 
frequently as the others. Usually there has been subsidence within 
twenty-four hours, though in Cases 14 and 18 the condition became 
progressively worse. In Cases 5 and 11 severe toxemia with delirium 
followed the use of S.C.A. serum. Less common manifestations 
have included the appearance of a new murmur, numerous ectopic 
beats, an increase in pulmonary moisture (rMes), and chill, vomiting 
and other phenomena of protein shock. Dosage of serum, whether 
large or small, has seemed immaterial; in fact, one of the most 
alarming reactions occurred three hours after an initial injection 
of 15 cc. of S,C.A. bovine (Case 11), while in another case delirium 
of three days’ duration set in following the use of 3 cc. of S.C.A. 
concentrated equine (Case 5). In the latter instance a full course of 
10 cc. was given over a period of three days, and large doses of neo- 
cinchophen were administered; in addition to the delirium, severe 
febrile and pulse reactions occurred after each injection of serum, 
and numerous ectopic beats were observed. A dry pericardial nib 
of forty-eight hours^ duration was noted in Case 10, though it did 
not appear until three days after the last dose, and consequently 
cannot fairly be attributed to the serum. Tables V and VI sum- 
marize these by-effects. Reactions occurring in serum desensi- 
tized” patients have not been included, as the effect of the factor 
of serum allergy could not be controlled. As warning against serum 
treatment of such sensitive individuals may be cited, however, a 
severe asthmatic attack with deep cyanosis in one patient (Case 
while in another instance severe carditis, with pericarditis and enii- 
sion, developed immediately (Case 22). 
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Table V.— Reactions; Tabulated According to Sera.* 


S.C.A. VllOA Scarlatinal 

serum. Bcrum. antitoxin. Totals. 

Total doses 31 16 11 58 


Temperature . 

. . 17 

5 

2 

24 

Pulse 

. . 17 

4 

2 

23 

Respiration 

. . 5 

0 

2 

7 

Cyanosis .... 

. . 1 

2 

0 

3 

Delirium .... 

. . 2 

0 

0 

2 

Arthritis .... 

. . 5 

6 

4 

15 

Shock and chill 

. . 1 

0 

0 

1 

Ectopic beats . 

. . 2 

0 

0 

2 

Restlessness 

. . 0 

1 

0 

1 

Dyspnea .... 

. . 0 

1 

1 

2 

Vomiting .... 

. . 0 

0 

1 

1 

Pulmonary signs . 

2 

0 

1 

3 

Gallop accentuated . 

. . 1 

0 

0 

1 

New murmur . 

. . 1 

0 

0 

1 


* Does not include Cases Nos. 12, 22 or 23. 


Table VI. — Reactions; Listed According to Principal Condition.* 



^3E8SI 

Arthritis. 

Pericarditis. 

Carditis. 

Totals. 

Number of patients 

1 

15 

3 

4 

23 

Temperature .... 

1 

8 

2 

2 

13 

Pulse 

1 

8 

2 

1 

12 

Respiration 

0 

3 

1 

0 

4 

Cyanosis 

0 

1 

1 

1 

3 

Delirium and toxemia 

0 

1 

1 

0 

2 

Arthritis 

0 

8 

1 

0 

9 

Shook and chill 

0 

0 

0 

1 

1 

Ectopic beats .... 

0 

1 

0 

0 

1 

Restlessness .... 

0 

0 

0 

1 

1 

Dyspnea 

0 

1 

0 

0 

1 

Vomiting 

0 

0 

0 

1 

1 

Pulmonary signs . 

0 

3 

0 

0 

3 

Gallop accentuated 

1 

1 

0 

0 

1 

New murmur .... 

0 

1 

0 

0 

1 

Patients without reaction — 






under drug .... 
Patients ivithout reaction — 



1 


1 

not under drug . 


2 

... 

1 

3 


* Does not include Cases Nos. 12, 22 or 23. 


The occurrence of reactions seems to bear no relationship to 
subsequent improvement or to its permanency. 

^ The danger of such reactions may perhaps be decreased by the 
simultaneous use of salicylates, which, however, as pointed out 
above, scientific precision usually forbade during this study. In 
the few instances cited, in which the condition of the patients seemed 
to prohibit delay, these drugs have rarely proven efficacious in 
warding off the reactions, and on one occasion truly alarmina svmn- 
toms developed (Case 5). ^ 
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Discussion. Generalizations based on a comparison of the tliree 
sera used in this study are hardly justifiable in so small a series of 
cases. The three different sera were made in as many different 
laboratories by different methods of immunization, and it is not 
improbable that had 3 horses or cows been immunized with the 
same strain of streptococcus by different methods similarly varying 
results would have been obtained. Hence it is probably better to 
disregard the effects from any particular serum and discuss them 
all together. It is, however, noteworthy that comparable symptoms, 
both favorable and unfavorable, were observed following all three 
types of serum; and it is not without interest that similar effects 
w^ere observed over tw’’enty-five years ago by Menzer,® Schmidt® 
and Sinnhuber,^ when a polyvalent antistreptococcus serum pre- 
pared by the former was employed. All of these observations lead 
to the conclusion that any beneficial therapeutic effect observed 
must be dependent upon some other factor than a specific antitoxin 
against a hypothetical toxin elaborated bj^ one strain of strepto- 
coccus. 

Indeed, Menzer,® although for years an active proponent of a 
specific antitoxic action of serum, later attributed the beneficial 
effect to nonspecific protein therapy ("Reiztherapie”)> and hence 
gave up the use of serum in favor of streptococcus vaccines. His 
abandonment of serum wmuld appear one of the strongest arguments 
against its use. But the enthusiastic reports of Baruffaldi,® and 
the observations of Toogood® and Barach^® with antiscarlatinal 
serum, together wdth Small’s claims, made necessary a further study, 
with the results as above recorded. 

From a theoretic viewpoint it may be asked: were any effects, 
either beneficial or otherwise, constantly attendant upon the appli- 
cation of these sera, w'hich might be ascribed to their antistrepto- • 
coccus qualities rather than to their actions as foreign proteins? 

In the absence of a control group treated simply w'ith normal horse 
or cow'^ serum a satisfactory answ^er to this question cannot be given. 

Small“ bases part of his hjqiothesis of the pathogenesis of rheu- 
matic fever upon focal reactions in the small joints, together w'ith 
general reactions following serum treatment. He attributed these 
reactions, which he designates as exudative, to a union of stre])to- 
coccus antiprotein, contained in all antistreptococcus serum, w'ith 
streptococcus protein, wdiich he thinks is present in the tissues. 
Similar focal reactions have been reported following tuberculin 
treatment^® and other forms of nonspecific protein therapy; hence 
this hypothesis demands further testing. 

From another theoretic viewpoint one w'ould not expect marked 
specific beneficial action to folloAV antistreptococcus serum therapy 
in rheumatic fever, for it is not of the general type of disease which 
responds favorably to serum. Usually rheumatic fever is not an 
acute disease like diphtheria, tetanus, or scarlet fever, but a sub- 
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acute or chronic infection resembling tuberculosis or sj^jhilis in 
many of its features.*®’ 

If a hjT)othetic toxin or some peculiar bacterial fraction or auto- 
lysate is responsible for the various manifestations of the disease^ 
these substances are elaborated in varying amounts and intensity 
over long periods; hence it is improbable that a serum effect, which 
at best can be of only short duration, would be ultimately successful. 
Indeed, Small early recognized this possibility and recommended, in 
addition, a form of active immunization by repeated subcutaneous 
injections of an extract of Streptococcus Cardioartluitidis. He has 
reported better results with the use of this combined method than 
with the serum alone. 

But in spite of these theoretic objections, if consistent improve- 
ment followed the application of antistreptococcus serum, one 
would be compelled to modify his theory, and utilize the serum. 
Our observations, together with those of Hill*® and Wilson,*® how- 
ever, lead to the conclusion that antistreptococcus serum has no 
permanent antirheumatic influence, and that acute antipyretic, 
antiarthritic and antitoxic effects can be more certainly obtained 
from salicylates or neocinchophen. Whether the favorable effects 
which followed a combination of these drugs with serum in a few 
cases of pericarditis were anything more than fortuitous is open to 
discussion. 

Of this one can be certain: that antistreptococcus serum in no 
way replaced the long-established therapy of rheumatic fever, nor 
does it apparently add enough to warrant its universal adoption. 
In our experience the unpleasant reactions sometimes attendant 
upon its application have not been outbalanced by a reciprocal 
certainty of therapeutic benefit. 

Case Reports. Case 2.— G. H., male aged seven and a half years, 
admitted March 5, 1928, to the service of Dr. Rivers because of chicken pox 
developing during the course of rheumatic carditis present at least since 
November, 1927. March 9, following the subsidence of the varicella, a 
further rheumatic cycle appeared. By March 14 there were present; tem- 
perature 104°, pulse 130, respirations 50, gallop rhythm, mitral and aortic 
regur^tation, positive Broadbent sign, severe precordial pain and hyper- 
esthesia, hepatic enlargement with severe right upper quadrant pain. On 
this day S.C.A. concentrated equine serum was given intramuscularly in 
3 doses of 10, 8 and 10 cc. respectively, between 12 noon and 9 p.m. No 
immediate reaction occurred. March 15 no evidence of improvement; 
similar serum was given, 15 cc. at 10 a.m., and 10 cc. at 6 p.m. During 
this day the temperature declined to 101.2° and the respiration to 40; no 
change in pulse rate. During the next three days no improvement; but 
dullness, bronchial breathing and bronchophony appeared at the angle of 
the left scapula, and there was cough with mucoid sputum. Neocinchophen 
therapy was instituted, and resulted in temporary improvement in the 
cardiac and pulmonary conditions. 

admitted February 15, 1929, on 
the third day of his second attack of rheumatic fever; temperature, 102.4°; 
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pulse, 130; respirations, 24; moderately severe polyarthritis, tonsillar infec- 
tion, enlargement of heart to left, mitral systolic murmur heard throughout 
left axilla and left back, accentuated and split Pj, white blood cells 22,000. 
Under expectant therapy, temperature and pulse remained elevated; 
February 18, spreading of arthritis and a questionable gallop; 2.5 cc. of 
S.C.A. concentrated equine serum was given intramuscularly at 2 p.m. At 
this time temperature was 104.4°, pulse 130, and these levels were main- 
tained throughout the day. February 19 a.m. the arthritis was much more 
severe; no new joints involved; there was a loud gallop; 2.5 cc. of the sanie 
serum was given at 1 1 a.im. Five hours later the temperature had risen from 
103.4° to 104.4° and the pulse from 106 to 128. These levels were main- 
tained throughout the day. The respirations rose to 60. February 20 a.m. 
the temperature was 102.4°, pulse llO, respirations 36, but during the day 
rose to 104°, 130 and 62, respectively. Ajrthritis considerably improved. 
February 21, fever much the same, though the pulse failed to pass 110° 
or the respirations 42; the gallop persisted; the patient was free from arthri- 
tis, but after a further two days this reappeared and the following morning 
(February 24) was so seijere that neocinchophen administration was begun. 
At no time during this interval did the temperature fall below 102°, and 
the pulse constantly ranged from 104 to 120 with the gallop unchanged. 
At the time_ of the arthritic relapse the pulse rate increased rapidly, the 
area of cardiac dullness increased, the murmur became harsh and grating, 
and the cardiac action became quite tumultuous. The respiratory rate 
rose to 70, with grunting expiration, and fine rales were heard in the left 
chest posteriorly. There were no signs of consolidation either by direct 
examination or by Roentgen ray. The carditis and pneumonitis were at 
their height February 28, nine days after the completion of the serum 
course. Four days later a small crop of subcutaneous nodules appeared. 
The carditis ran a moderately severe course with subsequent marked 
improvement. 

Case 7.— -R. M., male, aged eighteen years, admitted January 2, 1929, 
on the thirteenth day of his first attack of rheumatic fever; temperature, 
105°; pulse, 120; respirations, 36; cyanosis, severe toxemia, _ mild poly- 
arthritis, small adherent tonsils, precordial hyperalgesia, cardiac enlarge- 
ment, heart sounds muffled at the apex and over the precordium, loud peri- 
cardial friction rub, dullness in lower left axilla, also over the left lower 
lobe posteriorly merging into flatness at the base, with decreased tactile 
fremitus, bronchovesicular breathing and numerous moist and fine rales, 
merging into suppression at the left base, Grocco triangle to the right; 
roentgenograms indicative of pericardial and pleural effusions. Because 
of the critical condition neocinchophen was administered; this resulted 
in a moderate but very fleeting improvement; by January 11 the condition 
was very serious, and because of intolerance it had become necessarj’’ to 
reduce greatly the dosage of drug. At 2.45 p.m. of this day 5 cc. of S.C.A. 
concentrated equine serum was given intramuscularly. No reaction 
occurred. At 2 p.m. temperature was 102.8°, pulse 120; these levels were 
maintained until 8 p.ji., after which a steady decline ensued. January 12 
noon, temperature was 99.8°, pulse 104. No subjective or objective im- 
provement was apparent. At 10.45 a.m. 5 cc. of serum was given. By 
4 P.M. temperature had reached 103.4°; at 8 p.m. the pulse was 128 . Shortly 
thereafter a decline in both occurred similar to_ that of the day before. 
Januar 3 f 13, distinct exacerbation of the pol 3 ’'arthritis; otherwise the general 
condition was the same, except that the stead.y_loss of weight was checked. 
Thereafter stead.v improvement occurred, which by January IS seemed 
complete, except for pensisting leukocytosfe and a small pleural effusion. 
The latter disappeared follovnng a sharp febrile episode between January 28 
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and February 1 . Drug wthdrawal a few days later was followed by unevent- 
ful recovery; 

. Case 9 — C. K., male, aged thirty years, admitted May 9, 1929, on tlm 
fortieth day of the first attack of rheumatic fever; temperature 104 , 
toxemia, moderately severe polyarthritis, tonsillar infection, short systolic 
murmur along the left sternal border, palpable spleen. During five days 
control period fever continued, arthritis spread rapidly, the heart sounds 
became progressively softer and more distant, and there was steady loss of 
weight. On May 14, fever slightly lower but arthritis again spreading; 
15 cc. of S.C.A. unconcentrated bovine serum was given intramuscularly 
at 2 p.M. No detectable reaction; the maximum temperature, 102.4° at 
6 P.M., was only 0.6° liigher than at 2 p.m.. May 15, temperature had 
dropped to 100.2°, the artliritis was much improved and the heart sounds 
were clearer and louder. At noon 15 cc. of serum was given. At 8 p.:m. a 
sharp rise in temperature to 101.8° occurred, thereafter an equally sharp 
decline. May 16, the arthritis had largely disappeared, heart sounds quiet 
and strong, murmur faint, temperature 100.2°. At 2.10 p.m, 20 cc. of 
serum was given. At 8 p.tm, the temperature rose sharply to 101°, then 
quickly fell. May 17, arthritis in the right arm worse, and by evening the 
temperature was 101°. On May 19 the temperature once more began to 
rise and arthritis reappeared; by May 24 the patient was helpless, toxic, 
rapidlj'- losing weight, with fever above 103°. Neocinchophen promptly 
controlled the fever and arthritis, and on its discontinuance on June 3 
only a moderate shoulder stiffness persisted. 

Case 10,— F. P., male, aged thirty-three years, admitted December 5, 
1928, on the fourteenth day of the first attack of rheumatic fever; tempera- 
ture 103,4°, pulse 104, severe and widespread polyarthritis, ragged tonsils, 
reddened anterior pillars, palpable tonsillar nodes, soft systohc murmur at 
apex; leukocytes 27,000. During forty-eight hours of expectant treatment 
he became steadily worse, temperature hovering at 104° and pulse at 120; 
P-R interval 0.21, December 7, precordial tenderness and gallop rhythm. 
At 2 P.M. he was given intramuscularly 20 cc. of S.C.A. unconcentrated 
bovine serum without demonstrable reaction. A steady decline in fever 
occurred reaching 101.6 ° at 10 a.m. the following day. Pulse rate and arthri- 
tis unaffected, precordial tenderness still present, gallop rhythm less definite; 
P~R interval 0.20. December 8 at 12.15 p.m. he was given 20 cc. of the 
same serum without demonstrable effect. December 9 fever ranged between 
101.4° and 102.4°, pulse 105 to 115, arthritis slightly improved, gallop 
doubtful, patient less toxic. December 10, however, definite improvement 
appeared, and by December 16 the temperature was normal, only arthritic 
syrnptoms were tender spots about the larger joints; P~R interval 0.18, 
white blood cells 10,640. Precordial tenderness and gallop had disappeared. 
The periarticular tenderness persisted until after tonsillectomy; otherwise 
the patient’s course was satisfactory. On December 11 and 12 there was a 
recurrence of precordial tenderness and a dry-friction rub was heard at the 
.left sternal border at the level of the second and third interspaces. 


Case 11.— M.F,, male, aged twenty-two years, admitted June 3, 1929, 
hurmg the twelfth week of the first attack of rheumatic fever; temperature 
100.2 , pulse 120, mild polyarthritis, chronic tonsillar infection, s 5 '’stolic 
precordial heave, systohc impulse and thrill in second left interspace, 
■cardiac enlargement, precordial pain and tenderness, widely transmitted 
apical systohc murmur, short mid-diastohc puff medial to apex, systolic 
murmur at base heard m neck vessels. accentuated and split, systolic 
and diastolic crunching sounds at level of second interspace, scattered sub- 
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cutaneous nodules. White blood cells 9,800. During following week he 
became steadily worse. June 10, pulse 162, widespread erythema multi- 
forme, mushy and muffled first sound, pericardial friction rub, increase 
in the size of the heart, broncho%fesicular breatliing and bronchophony at 
the angle of the left scapula, white blood cell 18,800; increased weight 
associated with fluid retention. Because of severity of s3Tnptoms neo- 
cinchophen was started in full doses without inducing antipyresis or ameli- 
oration of symptoms in forty-eight hours. June 12, 15 cc. of S.C.A. bovine 
unconcentrated serum intramuscularly at 11.30 a.ji. At 8 a.m. of this day 
the temperature had been 101.4°, pulse 136; at noon, temperature 102°, 
pulse 148; at 2 p.m., temperature 103°, pulse 152. By tliis time the patient 
was delirious, restless and required restraining; head retracted and head and 
eyes turned constantly to the right, %dolent muscular tremors, heart sounds 
soft and distant, pulse of poor quality, cyanosis of the extremities. No 
signs of congestive failure. During the day 0.7 gm. digitan was given, and 
the dosage of neocinchophen was reduced. By evening temperature and 
pulse were falling sharply and delirium had vanished. June 13 condition 
improved, diminution in cardiac size, no precordial pain and little tender- 
ness, no signs of compression of the left lower lobe, sticky rdles at both 
bases; 7.5 cc. of serum was given at 10.30 a.m., and at 3.30 p.m. At 10. 
A.M. temperature was 100.5°, pulse 132; maximum temperature at 2 p.si., 
lOl.S; pulse_136; no untoward reaction. During the night there was a 
sharp drop in temperature and pulse, which on the following day failed 
to pass 100.8° and 110 respectively. June 14, 10 cc. of serum was given at 
11.20 _A.M. and at 3.30 p.m. without demonstrable reaction. Steady and 
rapid improvement continued. Drug withdrawal on June 16 was unevenly 
ful, and the further course was entirely satisfactory. 

Case 17.— A. P., female, aged eight years, admitted January 10, 1929, 
on the seventh day of her second attack of rheumatic fever; temperature, 
105°; pulse, 140; respirations, 44; marked orthopnea, acute polyarthritis, 
scarred remnants of tonsillar tissue, anterior pillars injected, tonsillar nodes 
enlarged and tender, diffuse precordial pulsations, cardiac enlargement, 
loud pericardial friction rub with synchronous thrill, gallop rly^tlun; over 
the left lower lobe dullness with bronchial breathing and bronchophony 
merging into suppression at the base, diminished breath sounds at the 
right base, white blood cells 33,600; roentgenogram suggests pericardial 
effusion. Under neocinchophen therapy steady improvement occurred 
for a week, with disappearance of arthritis, lowering of temperature, pulse 
rate and leukocyte count, and retrogression of pulmonary and precordial 
signs. Complete recovery was not achieved, however, and on January 21 
an obvious relapse was under way in spite of drug administration. On 
this day 10 cc. of VllOA unconcentrated bovine serum was given intra- 
muscularly at 3 P.M. without immediate reaction. The temperature peak 
for the day was 102.8° at 4 p.m. followed by a steady decline; pulse little 
affected. January 22, patient appeared rather better; 10 cc. of the same 
serum was given at 2.40 p.m. No demonstrable reaction occurred. The 
temperature peak for this day was 100.5°; pulse ranged between 120 and 
140. Except for a rise in temperature to 102.8° on the evening of the 
twenty-third the course during the ensuing two weeks was one of steady 
improvement, with disappearance of all signs of pericarditis and pulnionar}’’ 
involvement, decline in tachycardia, decreasing leukocjdosis, diminution 
in cardiac area, and normal or only very slightly elevated temperature. 
Drug withdrawal at the end of tius period was uneventful. The patient 
entered then upon a prolonged subfebrile course, free from acute episodes. 
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Case 19— W. F., male, aged fort 5 ’'-one 5 ^ears, admitted February 20, 
1929, on tbe twenty-fourth day of the first attack of rheumatic fever; 
temperature. 100.6°, pulse 90, severe polyarthritis, congested fauces and 
pharynx, short systolic murmur at the base to left and right of the sternum, 
soft, diastohc murmur in 2d, 3d and 4th left interspaces; blood pressure 
115 systolic, 40 diastolic; white blood cells 17,400. During the next forty- 
eight hours the temperature rose to 103.8° and there was spreading arthritis. 
February 22 at 11.30 a.im. he was given intramuscularly 20 cc. of VllOA 
unconcentrated bovine serum vdthout demonstrable effect on fever or pulse. 
February 23 at 8 a.im. temperature was 101.8°, pulse 88; the arthritis had 
ceased to spread but was more severe in the right hand; 20 cc. of serum at 
11.30 a.m. During the day the temperature rose to 103.8°, the pulse to 
100. February 24, the temperature was 100.8°, pulse 90. Most of the 
previously involved joints were improved; on the other hand, a few were 
worse and there was reinvolvement of joints which had been free for some 
time. During the day the temperature rose rapidly to 103.6 °, to fall sharply 
during the night. February 25, there was considerable improvement, 
except for the newly involved joints of the day before, in which the process 
was at its height; February 26, these in turn had begun to yield and general 
improvement was quite marked. The temperature never became normal, 
however, and during the period February 27 to March 2 the febrile course 
was renewed; widespread and severe polyarthritis developed, and rapid 
loss of weight occurred. Neocinchophen therapy was instituted upon the 
latter day and a very prompt and gratifying improvement ensued. Except 
for a mild relapse attendant upon premature withdrawal of drug, the remain- 
der of the patient’s course was uneventful. 

Case 25.— N. S., male, aged forty-three years, admitted April 8, 1929, 
on the sixteenth day of his fifth attack of rheumatic fever; temperature 
102.8°, pulse 92, moderately severe polyarthritis, chronic tonsillar infection, 
systolic murmur at apex poorly transmitted outward, systolic murmur in 
second left interspace, radial arteries slightly thickened, blood pressure 
152 systolic, 85 diastolic. During a control period of ten days the disease 
was irregularly continuous, temperature 100.6° to 103.6°, pulse 90 to 100, 
arthritis never absent and at times very severe, steady loss of weight and 
strength. April 19, 3 cc. of concentrated scarlatinal antitoxin was given 
intramuscularly at 4.15 p.m. without immediate reaction. At 4 p.m.- tem- 
perature was 101.6°; at 6 p.m., 102°; it declined steadily during the night. 
Similar declines had occurred nightly during the control period, so that the 
A.M. temperature of 100° was no lower than usual. The pulse hovered 
around 110°, about 6 points higher than usual. The morning of April 20 
there was a severe exacerbation of the arthritis, with spreading to the hips 
and knees. At 10.45 a.m. 3 cc. of antitoxin was given. There was no reac- 
tion, and during the day the temperature failed to surpass 101°. April 21, 
arthritis considerably improved, and fever did not exceed 100.6°. The 
weight loss was checked. April 22^ the relief was more pronounced; 4 cc. 
of the antitoxin was given at 2.30 p.m. without reaction; temperature not 
above 100°; pulse range 110 to 120. Improvement continued for three 
days;, there was then a five-day cycle of serum sickness with small-joint 
arthritis and urticaria. Following the spontaneous subsidence of this 
episode the further course was entirely satisfactory. 
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BLOOD TRANSFUSION IN THE ACUTE INFECTIOUS DISEASES. 

An Analysis of 100 Cases. 

By John Fitch Landon, M.D., 

CONSULTING PEDIATRICIAN (ASSISTANT), WOMAN’S HOSPITAL; ATTENDING PHYSICIAN, 
WILLARD PARKER HOSPITAL; ASSISTANT PEDIATRIST, ROOSEVELT HOSPITAL, 

NEW YORK CITY. 

(From the Willard Parker Hospital.) 

The purpose of this article is to evaluate the transfusion of 
blood as a therapeutic agent in the treatment of the acute infectious 
diseases, their complications and sequelie. One hundred cases m 
which transfusions ivere performed at the Willard Parker Hospital 
have been studied in an effort to attain more concrete knowledge 
as to the tjqie of infectious diseases which is benefited by transfusion. 
The literature affords little information on this subject at prepnt. 

Both the direct (chiefly Lindeman) and the indirect methods 
of transfusion were employed. Without going into the contro- 
versy as to the relative efficacy of the two measures, it maj le 
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stated that from our observation at the Willard Parker Hospital 
the direct method is the method of choice, provided members of 
,tiie stall’ can be sufficiently trained to carry out the technique. The 
indirect method (citrate) is much employed and is in wide use at 
many excellent institutions, and, although admittedly attended 
more frequently by reactions of greater severity (in this series in 
the ratio of 5 to l)j it is simpler and should be the method of choice 
in a contagious disease hospital, if, due to the constantly changing 
nature of the staff, adequate instruction and experience in the direct 
method is not practical, or if the more complicated method inter- 
feres with carrying out the hospital aseptic technique, the purpose 
of which is the prevention of crossed infections. 

The 100 cases studied cover a period of three and a half years, 
from January 1, 1926, ivhen transfusions began to be regularly 
done, to May 1, 1929. Of the 100 cases analyzed, 35 died and 
3 showed no improvement. During their stay in the hospital, the 
majority of these patients were, at one time or another, critically 
ill. In many instances, of course, transfusion was instituted to com- 
bat the complications rather than the primary disease. In the 
following tables, blood counts are not included because of the 
inadequacy of the records in this respect. 

Diphtheria. Of 27 cases of diphtheria transfused, 15 died, a 
mortality of 55.5 per cent. (Cases No, 259 and No. 1948 had posi- 
tive throat cultures, but not clinical diphtheria, and hence are 
not included.) 

There were 9 cases of laryngeal diphtheria of which 2 (Cases 
No. 3140 and No. 2087), both uncomplicated, were transfused 
twenty-eight and twenty-seven days respectively after admission. 
Here the primarj'^ disease was already cured, the transfusion being 
employed as a tonic measure, and therefore these 2 cases are not 
included in computing the mortality for lar;^mgeal diphtheria. Of 
the 7 remaining cases of laryngeal diphtheria, 4 died, a mortality 
of 57.1 per cent. Of these, 2 cases, Case 2949 complicated by 
empyema, Case 3118 complicated by bronchopneumonia, were 
reported as doing well until transfused, and died within twenty-four 
hours after the transfusion. Case 158, very toxic, died four days 
after transfusion, and Case 3006, complicated by bronchopneu- 
monia, twelve days after transfusion. 

Of the 3 cases improved or cured, in one. Case 2459, there was 
immediate improvement following transfusion and subsequent cure. • 
No. 4559 complicated by bronchopneumonia, improved; and in 
Case 2371 the transfusion on two occasions was not completed 
because of very severe immediate reactions. 

In short, in only 1 case of laryngeal diphtheria, Case 2459, can 
the transfusion be said to have been in any sense a life-saving 
measure. On the other hand, in 2 cases, death was probably has- 
tened or precipitated by transfusion, while in the remaining cases 
no conclusion can fairly be drawn. 
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Table HI. — Measles. 
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• Of the 27 cases of diphtheria transfused, there were 8 cases desig- 
nated as toxic. Of these, 4 died, another probably died outside 
the hospital, 2 were cured, and 1 improved. 

From experimental work on cats and rabbits, Harding'- has 
concluded that transfusion may be of some value in the toxic 
stage of diphtheria. However, the results just quoted hardly bear 
out this theory. 

Seven cases in which myocarditis was present or developed, were 
transfused. Of these, 6 died, and 1 Avas released against the advice 
of the hospital in a moribund condition. Three died within tiventy- 
four hours after transfusion. Two cases developed myocarditis 
after transfusion, three to six days respectively, the remainder 
having had evidences of myocarditis before transfusion. 

In short, transfusion neither was of aid in preventing injury to 
the myocardium nor successful in saving the lives of those patients 
in whom myocarditis was present, so it appears that transfusion is 
absolutely contraindicated in diphtheria complicated by myocar- 
ditis, simply throwing an unnecessary burden on the weakened 
heart muscle, and of no value and probably harmful in larjmgeal 
diphtheria, especially at the height of the disease or when broncho- 
pneumonia is present. Transfusion appears to be of benefit in 
protracted cases in which malnutrition or anemia develops (Cases 
2087 and 3140). 

Scarlet Fever. Of 25 cases of scarlet fever that were transfused, 
9 died, a mortality of 36 per cent. Of the 9 deaths, 3 cases died of 
the uncomplicated primary disease. Transfusions had no effect 
whatever on the course of these acute toxic scarlatinas, 2 dying 
within twenty-four hours and the third three days after trans- 
fusion. 

Of the remaining 6 cases which died one was complicated by lobar 
pneumonia, empyema and gangrene of the lung. There Avere 
3 deaths from bronchopneumonia, but 2 of these cases Avere com- 
plicated by septicemia and bacteremia and the third Avas a very 
toxic case which would probably have succumbed anyAvay. In this 
connection. Stetson^ has reported 10 recoveries in 19 transfused 
cases of Streptococcus hemolyticus bacteremia. Warren and 
Herrick,^ on the other hand, report only 10 recoveries in 31 cases 
AAdiich were not transfused. 

Of the 16 cases which Avere improved or cured, there were 2 cases 
complicated by empyema, 2 cases complicated by bronchopneu- 
monia and empyema, 3 cases of cervical adenitis, 7 cases of mas- 
toiditis, of which one had a sinus thrombosis. There Avere no 
deaths from mastoiditis in the transfused cases. Both in preparing 
patients for mastoidectomy and as an adjuvant in convalescence, 
transfusion seems to have Avon a well-merited place. In Case 5185, 
complicated by sinus thrombosis, which was seen by the Avriter, 
there Avas little doubt but that the transfusion Avas life-saving! 
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Feinblatt^ also has had excellent results with transfusions in cases 
of sinus thrombosis. 

Its use also seems justified in the pre- and postoperative cases 
of empyemas. Of the 2 cases listed which died, one was moribund 
when transfused and the other developed gangrene of the lung. 

Again, as a general tonic late in convalescence when the patient 
has become badly malnourished or anemic, or in the more protracted 
types of complications such as cervical adenitis or nephritis, trans- 
fusion appears to be of use. Its value against bronchopneumonia 
cannot be judged because of the complicated nature of the cases 
studied in this group. 

Measles. Of 19 cases of measles transfused, 3 died, a mortality 
of 15.8 per cent. Of the 3 deaths. Case 17-22, complicated by bron- 
chopneumonia, died twenty-four hours after admission. Case 1663, 
complicated by bronchopneumonia and otitis media, died two days 
after the last of two transfusions, and Case 3677 developed cerebro- 
spinal meningitis. Of the 15 cases which improved or recovered, 

9 complicated by bronchopneumonia were transfused seven to 
forty-six days after admission, the average being twenty-five days. 
Two cases complicated by empyema and 3 by mastoiditis were 
improved or cured. 

Transfusion in measles appears to be of definite value in the 
cases complicated by bronchopneumonia. The results also justify 
its use in empyema and mastoiditis. 

Note. — This mode of treatment should not be confused with the intramuscular 
injection of convalescent serum or w'hole blood, which was extensively tried out by 
Zingheri at this institution several years ago. 

Pertussis. Of the 9 cases of pertussis transfused, one died, a 
mortality of 1 1 , 1 per cent. The one death, Case 2652, may probably 
be attributed directly to the transfusion, as the patient went into 
collapse while being transfused. 

The 7 cases which improved or were cured, were transfused on 
.the second to the twenty-fourth day after admission, the average 
being twelve days. Five of these cases were complicated by bron- 
chopneumonia and 2 by gastroenteritis. In general, it may be said 
that the bronchopneumonias reacted well to transfusion, there being 
but one death in 6 such complicated cases, but that it is not unat- 
tended by danger is shown by the collapse in the instance of 
Case 2652, 

Miscellaneous. Three cases of the bulbar tj^ie of poliomyelitis , 
were transfused, with 100 per cent mortality. Three cases of var- 
icella in infants were transfused, of which one died three days after 
transfusion, 2 were improved and transferred to Bellevue Hospital. 
There were 2 cases of tj’phoid fever, both of which were cured. 
Ottenberg and Libman,® on the other hand, report recover}'' of only 
2 out of 9 patients critically ill with l^'phoid. Two cases of strepto- 
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coccus septicemia were transfused with one recovery. One post- 
measles encephalitis died four hours after transfusion. 

Summary. 1. Blood transfusion appears to be contraindicated 
in diphtheria complicated by myocarditis, and in laryngeal diph- 
theria particularly when bronchopneumonia is present. 

2. It is a valuable adjuvant in the pre- and postoperative care 
of mastoiditis, sinus thrombosis and empyema, particularly when 
these conditions are complications of scarlet fever or measles. 

3. It is of value in the treatment of bronchopneumonia com- 
plicating measles and pertussis. 

4. As a general tonic in protracted cases in which anemia and 
malnutrition develop its use is strongly indicated. 
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ON SOME VENOUS MURMURS FOUND IN HEPATIC CIRRHOSIS 
AND THEIR CONFUSION WITH MURMURS OF 
CONGENITAL HEART DISEASE. 

By Norman B. Gwyn, M.D., 

TORONTO. 


Only some detail of special interest can justify further discussion 
upon the nature of venous murmurs; well recognized since the time 
of Laennec and Bouillaud, described as occurring under many and 
different circumstances, and in so many of the hidden corners of 
the body, we have come to look upon them as mere matters of 
passing interest. Placed in certain situations, however, a venous 
murmur has been known to create some difficulty in diagnosis, as 
is evidenced by the description of Palmer and White^ of the sounds 
which may be produced in the innominate and superior caval veins 
by the flow from the internal and external jugulars. The fact, 
stressed in their description, that some of the loud continuous 
murmurs heard over the upper sternum and dovm about the second 
and third right intercostal spaces can be obliterated by pressure 
upon the external jugular, does not seem to be a matter of general 
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recognition, and tliose interested in venous miirinurs which may be 
so placed as to suggest some congenital affection of the heart should 
consult the excellent resume given by these writers. 

Palmer and White bring the venous murmurs arising from the 
confluence of the jugulars, the subclavians and the innominates 
down to the upper heart limits, while Thayer,^ working from below, 
so to speak, brings the venous hums of the abdomen, those so often 
recorded in association with cirrhosis, up to the lower heart borders, 
including in his discussion the description of one murmur, presum- 
ably of venous origin, which could be followed from the xiphoid 
area to the episternal notch. This particular instance of a venous 
murmur developing over the heart area in the course of a hepatic 
cirrhosis, another recorded by FelP subsequent to a wound of the 
sternum and those of my own would seem on the one hand to bridge 
the gap as concerns the placing of a venous hum directly over the 
heart area, and on the other to excuse the somewhat incomprehen- 
sible title of this contribution. 

As has been indicated, I am not attempting in this short report to 
discuss the causes of venous murmurs, but wish to describe the 
conditions which existed in 2 rather remarkable cases which had 
been considered cases of congenital heart disease, until it was shown 
that the confusing murmur could be completely removed by the 
simple process of laying a finger upon the spot over the heart area, 
under which a hidden vein was coursing. 

Murmurs developing in association with the varicosities which we 
know to exist when cirrhosis of the liver has progressed to a certain 
degree are not uncommon."* They usually belong, however, to the 
region of the ensiform cartilage or the subdiaphragmatic areas, and 
have been readily explained when once the existence of cirrhosis 
with its venous dilatations has been recognized. In some few 
instances dissection has shown an arrangement of venous channels,® 
which seemed to be such that it could explain the remarkable 
murmurs heard while circulation was going on; it might be difficult, 
however, to fix a murmur heard during life upon any arrangement 
of empty nonfunctioning vessels disclosed by examination after 
death. In the cases to be detailed a simple procedure seemed to 
throw much light on the “point of origin” at least of t\vo oddly 
placed venous murmurs, while the fact, that in both instances the 
diagnosis of congenital heart disease could be absolutely excluded 
by the same simple procedure, seems not without some degree of 
interest. 

Beginning with a description of the second case, who is still 
alive, it will be enough to say that he was presented at a clinic 
gathering as a case of congenital heart disease, because of the loud 
roaring continuous murmur heard over the base of the heart and 
toward the foot of the sternum. The murmur suggested by its 
qualities, position and disposition the existence of .some gross defect 
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in the cardiac septa, and those interested in the presentation of the 
case inclined to the idea of a defect in the interventricular septum. 
Other possibilities connected with the heart were naturally con- 
sidered, and a striking coincidence was a systolic murmur about 
and to the left of the abdominal aorta in its lower part. The patient 
gave a history of alcoholism, his spleen was much enlarged and his 
liver was easily felt. Further details of the case are that there is no 
cyanosis and no clubbing of the fingers. The absence of these physical 
signs, however, by no means rules out the possibility of congenital 
heart lesion, and there was certainly the tendency to associate the 
much-enlarged spleen and the large liver with a degree of chronic 
passive congestion, although there was no sign of edema in the lungs, 
abdomen or extremities. The murmur as charted seemed best 
heard just to the left of the midsternum at the level of the fourth 
interspace. It was loud roaring and vith a systolic intensification; 
it was associated with a distinct thrill, and was transmitted a con- 
siderable distance in all directions, but not particularly into the 
vessels of the neck or to the pulmonary artery district.- It could 
be heard in the back, and seems to conform to the description of 
murmurs which result from defects in the auricular or ventricular 
septum. All the questions, however, as to the point of origin of the 
murmur, and its meaning, seemed to be answered by the fact that 
the lightest possible pressure at the point indicated in the picture 
Fig. 1 , causes the murmur to disappear at once. This, of course, tells 
one that it has nothing to do with a heart condition and promotes 
at once further investigation. 

Palpation of the sternum discloses a slitlike fissure just to the 
left of the midline, and one sees that the point at which a gentle 
pressure will obliterate the murmur is immediately above this 
fissure. The probability is that a vein is discharging through this 
fissure to pour into larger venous channels beneath and is meeting 
other currents in such manner that a murmur is produced. The 
history of alcoholism, the large liver, the large spleen suggest at 
once the existence of hepatic cirrhosis or portal thrombosis, and 
one surmises that in this case we are dealing with one of the curious 
anomalies which at times may be met with in the development of a 
collateral circulation, an anomaly doubly interesting from the fact 
that its point of discovery is placed high enough to cause confusion 
with certain murmurs which are held to suggest Qongenital heart 
disease. 

The suggestion that pressure about this or that area might 
influence the murmur followed naturally from experience in con- 
nection with other venous hums. In the following out of one we 
found that slight pressure upon the external jugular vein caused the 
disappearance of a loud roaring murmur heard in the first and second 
right interspaces, over the right, heart border and behind the right 
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slioulder.® In the consideration of another, one which imitated 
closely in quality and distribution the murmur already described, 
and which in turn had suggested congenital heart disease, we were 
able to see the structural conditions, which at least contributed to 
the auscultatory findings. 

In the American Journal of the Medical Sciences (1912,- 
143, 72) is described a case which I had the pleasure of dissecting 
for Dr. J. Norman Henrj'^, of Philadelphia. We had watched the 
patient for many months, interested in a loud roar at the lower 



Fig. 1. — Diagrammatic sketch, showing the situation of fissures in the sternum 
and points at which the murmurs were best heard in the two cases reported. These 
fissures which result from some disturbance of the proper process of ossification in 
the sternal segments are very common. A developing collateral circulation in the 
course of cirrhosis would be very likely to find a way through any such deficiency. 

sternal area, continuous, heard over the precordium and showing 
slight intensification both vdth inspiration and with the heart 
systole. We had in our turn made the mistake of inclining to the 
idea that this murmur represented congenital heart disease rather 
than a hum produced in the veins. The jiosition of the mm-mur, 
well above the xiphoid, and its systolic intensification were the 
points which influenced us most. The diagnosis for many weeks 
remained “case of defect of interventricular septum.” Quite by 
accident we discovered that slight pressure of the finger at the 
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point indicated (Case I) Fig. 1, completely obliterated the murmur, 
although at this time there was little if any sign of venous dilatation 
or obstruction. As the months went on the picture of cirrhosis 
of the liver was faithfully reproduced: the liver enlarged, the spleen 
projected from below the costal margin and veins could be seen 
coursing upward to the epigastric and sternal areas as well as down- 
ward to the groin. Pressure on one particular vein could be shown 
to regularly obliterate the murmur. As in the case described in 
the same year by Dr. W. S. Thayer, ^ this murmur disappeared of 
itself a few hours before death. 


OU.ATRD 

lurenNAi. 
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Fig. 2. — Diagrammatic representation of conditions wliich may be present in 
some instances of well-developed collateral circulation and of the condition found 
in Case II. The liver and falciform ligament are indicated as is the vein coming 
from the ligament through the diaphragm. The venous sinus is roughly represented 
as lying over the lower part of the right ventricle. The venous trunk, the enlarged 
internal mammary leading from it up over the heart and joining with the innomi- 
nate vein is seen to pass directly over the heart area. The production of a murmur 
directly over the heart would be explained by the existence of this abnormality in 
the venous circulation, particularly if into this sinus was emptying a vein which 
coursed through the sternum. 



Dissection gave one an idea at least as to the method of production 
of the murmur and also seemed to explain why it could be heard 
up toward the heart area. The well-lmown lesions of cirrhosis of 
the liver were in evidence, and there were many dilated veins in 
various parts of the body. The vein which contributed most to the 
murmur seemed to run up to the sternum and perforated a small 
fissure at the xiphosternal junction. Immediately beneath the 
sternum and xiphoid this vein could be seen to enter a large venous 
sinus, about 4 by 4 em., situated in areolar tissue just under the 


530 


gwyn: venous murmues 


bone. Into the sinus, and coming directly through the dia} 3 hragm, ran 
another large vein, and this vein in turn could be seen to come from 
the suspensory ligament and to be connected with the moderately 
distended umbilical veins. From the upper part of this sinus there 
was wide open venous connection with the much dilated left internal 
mammary vein, and as it is highlj'' probable that the blood current 
would be directed upward toward the left innominate vein and the 
superior cava, the murmur would tend to be transmitted over the 
heart and toward the great vessels. One cannot say, of course, in 
just what part of these venous channels the murmur would be 
produced; the probability is, however, that it would be where the 
vein entered the large sinus, for here would be the meeting of the 
blood currents and tlie general conditions which seem necessary 
for the production of venous sounds. Witli a dilatation of the 
trunk of the left internal mammary vein as it courses upward to 
penetrate the superior mediastinum on its way to the innominate, 
there would be opportunities for sound transmission directly over 
the right ventricle and auricle. One feels that in the case reported 
by Gambarati^ the ability to follow the murmur upward to the 
episternal notch depended upon some such arrangement of venous 
channels. The diastole of the heart might compress these over- 
grown venous structures to such a degree that a diastolic lessening 
of sound would take place; with the heart’s systole such an assumed 
partial obstruction might be removed. One thing would seem 
certain: Upon the left internal mammary vein would depend the 
collateral circulation of that part of the body wall directly over the 
pericardium. 

Fig. 2 attempts to illustrate what existed in Gambarati’s case and 
in the case of my own dissection; it probably represents more or less 
accurately what exists beneath the sternum and over the heart in 
the second case I have detailed and shows that a combination of a 
very common anomaly Avith a very usual development may quite 
easily give rise to confusing physical signs. 

Summary. 1. Clefts in the sternum due to some defect in the 
process of ossification constitute a not uncommon anomaly. 

2. The collateral circulation Avhich develops in the course of 
cirrhosis of the liver may easily provide venous trunks Avhich may 
pass through such clefts enroute to sinuses of considerable size 
beneath the sternum. 

3. A loud murmur may be produced by the fluid eddies which will 
be present in such vascular connections. 

4. Such murmurs, if continuous and found in the neighborhood 
of the third, fourth or fifth interspaces of the left side, may well 
be confused with those of congenital heart disease. 

5. Before coming to any conclusion in connection with continuous 
murmurs over the heart area, finger pressure should be carefully 
applied to areas immediately adjacent to the sternum. 



JONES, palmer: chronic cholecystitis 


531 


Note. — Hope, in his work, “A Treatise on the Diseases of the Heart and Great 
Vessels and on the Affeetions Which May be Mistaken for Thom, 1832, gives, 
perhaps, the best description of venous murmurs, particularly those heard in the 
neck. Landis (Arch. Pediat., 1912, 29, 88) gives an excellent description of these 
murmurs. He details well the Eustace-Smith murmur and gives as well an excellent 
bibliography. Blake (Clin. J., London, 1911-1912, 39 and 40, 146 and 239) describes 
murmurs in congenital heart disease very like those in Cases I and II described above. 
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OBSERVATIONS UPON CHRONIC CHOLECYSTITIS. 

With Special Reference to Motor Disturbances of the 

Gastrointestinal Tract in Relation to Preoperative 
AND Postoperative Symptoms. 
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In this paper are reported the results of a study of chronic chole- 
cystitis with special reference to the roentgenologic technique 
employed and to certain factors' which influence diagnosis, which 
cause in large measure the clinical symptoms of the disease, and 
which also cause the continuance of these symptoms after operation. 
The study is based upon an analysis of 482 cases which were diag- 
nosed chronic cholecystitis and operated upon for this disease, and 
upon an end-result analysis of 666 postoperative cases. The cases 
in the first group are included in the cases of the second group. 
Neither group includes cases of acute suppurative cholecystitis nor 
carcinoma of the bile tract. As an attempt to correlate better the 
. roentgenologic factors of diagnosis, chemical studies of normal and 
diseased gall bladders and their bile content are also reported. 
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Part I. The Method. The examination of the gall bladder by the 
older methods, in our opinion, deserves more attention than is now 
given to it. The history of the development of roentgenologic 
methods of examining the gall bladder dates from the early nineties, 
but it was not until 1922 that George and Leonard^ published a 
procedure for the satisfactory'' demonstration upon plates of the 
diseased gall bladder. Although their work was repeated and veri- 
fied in other laboratories, many investigators failed to duplicate 
their results. The publication of their technique brought forth no 
new principles; the authors merely listed the technical steps which 
had brought them success. 

The studies herein related have for their object: (I) To investi- 
gate the truth of the assertion made by these authors that only a 
diseased gall bladder will produce a shadow upon the direct film; 
(2) to correlate the state of the gall bladder which may give such 
shadow upon the film and the spasm and distortion of the gastro- 
intestinal tract; and (3) to determme, if possible, how far this cor- 
relation may aid in the recognition and differentiation of chronic gall 
bladder diseases. These studies, conducted over a period of several 
j’^ears, have led us to certain opinions and conclusions. 

In order to obtain satisfactory direct films by the method of 
George and Leonard we find it necessary to follow rigidly certain 
technical details. The patient must be properly prepared by having 
his colon cleansed and freed of gas, if possible. For this latter 
purpose enemas have been found more satisfactory than cathartics, 
which tend to increase rather than diminish the quantity of gas 
present in the colon. Before films are made the patient is observed 
fluoroscopically and, if the colon contains sufficient gas to interfere 
with satisfactory films, an attempt is made to eliminate it by means 
of further enemas. This method of preparation is not always 
successful, however, for there are persons who do not tolerate 
enemas without resultant distention. 'iMien a satisfactory prepa- 
ration by the use of enemas seems to be impossible the patient is 
placed for several days upon a smooth regulatory diet and is given 
antispasmodics. "i^Tien he is ready for examination he is carefully 
instructed how to hold his breath and relax his muscles. This 
step is important, for the slightest movement of the patient will 
obliterate soft tissue detail. One film is then made, developed and 
read. Any necessary change in technique is then decided upon, for 
the technique must be adapted to the patient’s body characteristics. 
In this manner six to eight films are taken, but even with this pains- 
taking procedure satisfactory films are not always obtained. 

TlTien properly carried out, however, the above technique usually 
produces films that have a wealth of soft tissue detail. Indeed, this 
detail is sometimes confusing. One may sometimes note, in addi- 
tion to the sharp margin of the liver and kidney, a number of 
shadows having the same size, location and contour as the shadow 
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of the gall bladder. Such shadows are cast, as Case 2 has empha- 
sized, by the gastric antrum, the duodenum, the colon and other 
neighboring structures. However, it is easy to identify the gall 
bladder shadow by comparing the direct films with those taken 
after the oral administration of tetraiodophenolphthalein. The 
necessity for this comparison, however, occurs in only a small per- 
centage of patients. 

The administration of tetraiodophenolphthalein when used alone 
as a diagnostic procedure has, in our experience, distinct limitations. 
It shows obstruction of the cystic duct, either partial or complete; 
it frequently shows the outline of cholesterol stones; it shows dis- 
tortions and irregularities of the gall bladder contour. It does not, 
however, reveal disease of the gall bladder wall, and its use, in con- 
sequence, may be unnecessary except when the direct films are 
unsatisfactory or show multiple shadows. 

A factor overlooked when the method of Leonard and George is 
discarded is that alteration in the chemistry of the gall bladder wall, 
and possibly the bile content, occurs with disease, and that this 
chemical change may have something to do with the production of 
shadows on the direct Roentgen ray films. When one bases roent- 
genologic opinion on the Graham-Cole test alone the evidence of 
disease, as influenced by altered inherent chemistry, is lacking. 
Although the use of tetrabromphenolphthalein, and later of tetra- 
iodophenolphthalein, has been, undoubtedly, a great aid in diagnosis, 
the universal employment of these dyes has distorted roentgenologic 
opinions. According to our observations, too much reliance is 
placed upon the results of their use. Our most satisfactory pro- 
cedure has been to prepare films according to the older method 
above named, and, when occasion demands, to supplement them by 
the use of the Graham-Cole test. The latter test may be employed 
either orally or intravenously; or, in selected cases, by both methods 
in succession. This combined use has enabled us, in certain 
instances, to interpret the films of the gall bladder correctly when 
one method alone was inconcluswe. 

When the dye is administered orally the problem of intestinal 
absorption enters. No difference in absorption has been noted by 
us when the dye is given dissolved in some medium, such as grape 
juice, or when it is given in the form of properly prepared capsules. 
Nonfilling or incomplete filling of the gall bladder may be due to 
lack of dye absorption rather than to disease of the gall bladder 
itself. Satisfactory filling is, on the other hand, not infrequently 
found in pathologic gall bladders. In spite of the fact that the 
intravenous administration of the dye consumes more time and 
occasionally causes unpleasant reactions, it has proved, in our 
experience, the more satisfactory method, because the disturbing 
factor of intestinal absorption is removed. However, a pathologic 
gall bladder may give a normal response to either method. 
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Table I. — Tabulation of Patients Exasiinbd fob Cholecystitis 


(October, 1922, to October, 1927). 

No. 

Patients examined for gall bladder disease 4820 

Patients diagnosed cholecystitis 1332 

Patients studied and operated upon for gall bladder disease . . . 459 


These observations, as an analysis of the subjoined tables shows, 
are founded on the study of 4820 cases in which the gall bladder was 
investigated, and in which cholecystitis was diagnosed 1332 times. 
Of the 1332 patients in whom cholecystitis was diagnosed, 459 
patients submitted to operation. The remaining 873, excepting 
the 23 patients tabulated (Table IV, 2) were persons who either 
declined surgical treatment or who seemingly did not need it/ 


Table II. — Factors upon which Clinical Diagnosis is Made 
(October, 1922, to October, 1927). 

Clinical diagnosis made by (together with associated data) : 


Direct evidence: 

No. 

Per cent. 

1. + shadow 

. 123 

26.8 

2. + + shadow 

. 185 

40.3 

3. -f- ~i — 1 — 1" shadow 

. 109 

23.7 

4. No shadow and unsatisfactory .... 

. 42 

9.1 

(a) Before use of dye 

. 28 

6.0 

(6) Evidence by oral dye 

3 

0.0 

(c) Evidence by intravenous dye 

. 11 

2.4 

5. Direct shadow identified by: 

(a) Oral dye 

. 47 


(b) Intravenous dye 

. 20 


Indirect evidence: 

1. Motor disturbances 

. 438 

95.4 

Absence of motor disturbances .... 

. 21 

4.6 

2. Deformity of antrum or duodenum: 

(a) Bands 

. 100 

22.0 

(5) Ulcers 

61 

13.4 


In studying the films made wdthout the use of dye (Table II) we 
noted varying densities of the gall bladder sliadows. Shadows that 
were quite faint, yet plainly visible and constantly present, we 
graded as 1+; shadows the density of which nearly equaled the 
shadow cast by the liver we designated as 4+. Between these two 
extremes of density there were many gradations, which we grouped 
under the heading of 2+, and which obviously formed the largest 
group. Comparison of the density of the gall bladder shadow on 
the film wdth the surgeon’s report as to the size of the gall bladder 
and tiiickness of the -wall, was instructive. We noted that many 
of the cases showing 1+ shadow densities on the film were reported 
as having very thick walls or a viscid bile content; whereas the 4+ 
shadows were frequently found in gall bladders that w^ere thin-walled 
and easily compressed. This observation led to tlie chemical 
analysis of the gall bladders reported here. 

It is significant that in only 9.1 per cent of the cases of gall 
bladder disease the. direct study was unsatisfactory. It will be 
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noted (Table 11, A-4) that 6 per cent of the cases unsatisfactorily 
examined occurred before dye methods of study were adopted. 
With the advent of tire use of tetraiodophenolphthalein it became 
possible to eliminate this group of unsatisfactory examinations. 
Thus in two groups of cases distinct aid was obtained from^ the 
Graham-Cole test: One in which no shadow appeared on the direct 
film, and in which subjective symptoms and the presence of indirect 
evidence made further study necessary; and one in which the 
multiple shadows required differentiation. 

In addition to the study of the direct films of the gall bladder, 
observation of the opaque meal in the stomach, duodenum and 
colon yielded information of equal importance. In nearly 100 per 
cent of patients having pathologic gall bladders there was some form 
of motor disturbance or deformity of the gastrointestinal tract. 
These disturbances of function and contour assumed many forms. 
The most common form was spasm of the gastric antrum, the bulb, 
and the duodenum. Next in frequency was deformity of the gastric 
antrum, the bulb, or the duodenum, and less frequent was reverse 
peristalsis in the duodenum and fixation of the hepatic angle of 
the colon. 

Disturbances of the normal peristaltic gradients, observed fluoro- 
scopically, were very important findings. These disturbances were 
present in every case of cholecystitis studied during a period of 
distress. Deformity of the gastrointestinal tract observed during 
examination was found at operation to be due to : (1) Perivesicular 

inflammation; (2) congenital bands or membranes; (3) coexistent 
ulcer; (4) periduodenal inflammation from pancreatitis; and (5) 
persistent tonic spasm. As spasm was not often found at operation, 
many deformities due to spasm seen on the fluoroscopic screen were 
not verifled by the surgeon. 

Stones (Table III) were demonstrated in 60.'6 per cent of the 
cases found to have stones at operation. This percentage is about 
the figure given by Cole in 1915. Patency of the common duct, as 
evidenced by regurgitation of barium, was seldom seen. 

The first item of Table IV shows the surgeon’s opinion of the gall 
bladder in 44 cases operated upon for abdominal disease other than 
that of the biliary tract. In these cases gall bladder studies had 
been made by us and normal findings reported. 2a shows an 
analysis of the 23 cases in which a roentgenologic diagnosis of chole- 
cystitis was made and in which surgical opinion negatived removal 
of the gall bladder. Considering tffat of these 23 patients, 8 failed 
to receive postoperative relief and 1 received relief only after a 
subsequent removal of his gall bladder, we may draw the conclusion 
that our diagnoses of these cases were correct. Our percentage of 
correctness is then 97.1. If, however, these 9 patients represent 
no surgical error in diagnosis, our percentage of correctness falls 
to 95.2. 
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Table III. — Incidence of Pancreatitis, Stones and Patent Common Duct. 



No. 

Per 

cent. 

Pancreatitis 

... 23 

5.0 


Stones 

. . . ISl 

39.4 

(60.6) 

(a) Positive shadows .... 

. . . 103 

56.9 

(b) Negative shadows .... 

... 7 

3.9 

(60.8) 

(c) Not found 

... 71 

39.2 

Patent common duct 

... 5 

1.9 



Table IV. — Clinical and Operative Findings in the Series. 

Times. 

1. Gall bladder, negative Roentgen ray, negative at operation 


(operated for other lesions) 44 

2. Gail bladder, positive Roentgen ray, negative at operation . . 23 

2a. End results in 23 patients, gall bladder not removed: 

Symptoms relieved 11 

Symptoms not relieved S 

Gail bladder subsequently removed and symptoms relieved 1 

Cases associated Muth ulcer 4 

Cases not traced 3 

3. Gall bladder, negative Roentgen ray, positive at operation 

(each case associated with duodenal ulcer) 4 

4. Diagnosed chronic cholecystitis 1332 

Operated upon for chronic cholecystitis 459* 

5. Total gall bladder operations 459 

E.'iplored and not removed 23 

482 

Per cent diagnosed correctly 95.2 97.1 

Per cent diagnosed incorrectly 4.8 2.9 

G. Operative deaths, 7 (459 cases) 1.5 

Operative deaths, 8 (666 cases) 1.20 


* 42 per cent. 

Table V. — Influence of Dye Methods (January 1, 1925, to October 1, 1927). 

No. Per cent. 

2161 

292 

171 58.5 

78 26. 7 

25 8.5 

1 0.34 

11 
5 * 

1 

292 


Nonfilling by oral method; filling by intravenous method .... 4 

Nonfilling by oral method; nonfiUing by intravenous method ... 4 

Oral and intravenous methods checked 3 


* 2 of which were ulcer cases. 

In January, 1925, tve first used cholecystography, and from that 
date until October, 1927 (Table Y) the dye was employed in 41.4 


Patients examined for gall bladder disease .... 
Patients examined and operated upon for gall bladder 
disease 

Direct evidence alone 

Supported by oral dye (all cases) 

Supported by intravenous dye (all cases) . 
Unsatisfactorj'-, diagnosis made by: 

(а) Oral dye 

(б) Intravenous dye 

Unsatisfactory; no dye used . ... 

Negative; dye negative; operation positive 
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per cent of the 292 cases later operated upon. ^ Tlie new technique 
was solely responsible for the roentgenologic opinion in only 0.4 per 
cent of these cases . In order to test the accuracy of the two methods 
of dye adnunistration, a group of patients was given the dye by 
both methods, and 11 of these were operated upon. In 4 of these 
there was no filling after oral administration of the dye, and good 
filling after intravenous injection. Four showed no filling with 
either method and 3 showed filling with both methods. 

Inorganic Chemistry of the Normal and the Pathologic Gall Bladder 
and Its Bile Content (R. B. Adams). At the suggestion of the 
authors of the present study, a series of normal gall bladders with 
their bile content, obtained from unembalmed bodies after accidental 
death, and a series of pathologic gall bladders with their content, 
obtained at operation from some of the cases now under discussion, 
were subjected to a complete inorganic chemical analysis. The 
autopsy material was obtained by tying and cutting the cystic duct 
and dissecting the gall bladder away from the liver. In each series 
a small section of the duct and a small section of the fundus were 
removed, preserved in formalin and given to the pathologist for 
histologic examination. The specimens were examined for evidence 
of gross disease and weighed, after which they were placed in a 
drying oven at 105° C. for seventy-two hours, dried to a constant 
weight, cooled and weighed again. They were then ashed in fused 
silica crucibles and the ash weight recorded. The ash was treated 
with hot aqua regia, digested for an hour, cooked, diluted and 
filtered through ashless filter paper to determine the insoluble 
gangue. There was no significant amount of the latter, however, 
in any case. 

The filtrate was then further diluted, neutralized with NH4OH 
heated to boiling and treated with an excess of NH4OH, to determine 
the iron group. The latter was not subjected to further detailed 
analysis owing to the fact that the small amounts obtained rendered 
the procedure impracticable. 

The filtrate was treated at the boiling point with an excess of 
oxalic acid, and after an hour was filtered on ashless paper to 
determine the calcium oxalate. Owing to the large volume of the 
solution, the high concentration of NH4CI and the small amounts 
obtained, it was not considered necessary to redissolve and reprecipi- 
tate this group, as error from this source would be negligible for the, 
purpose of the present study. 

The precipitation of magnesium, as magnesium phosphate, yielded 
in no case a weighable precipitate. No other elements or groups 
of elements have been reported in suflBcient quantities to make 
them important. 

In all, 10 presumably normal gall bladders and contents, obtained 
from autopsies, and 14 pathologic gall bladders and contents, 
obtained at operation, were subjected to analysis. They were all 
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Average CaO per cent dry weight for Cases 1, 2, 3, 5 and 7, 0.0216. 
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Assumed normal gall bladder and bile CaO per cent dry weight, 0.02. 
Assumed 2 + gall bladder and bile CaO per cent dry weight, 0.05. 
Assumed 4+ gall bladder and bile CaO per cent dry weight, 0.16. 

* Duct was not tied off and bile was all in bottom of bottle. 
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subjected to the same procedure during the same period of .time 
and with the same reagents and apparatus in order to have tlie 
results comparable, if not strictly accurate in all respects. The 
percentage of ash, etc., was calculated on both the wet and the dry- 
weight basis, the latter being used for comparison, as it was con- 
sidered more uniform than the former. The bladder wall and the 
bile content separately yielded very similar percentage results, so 
that they were combined as a unit. The details of the analysis are 
given in Tables VI and VII. Cases 4, 6, 8, 9 and 10 in Table VI 
were arbitrarily thrown out from the presumably normal gall 
bladders because they were obtained from older subjects and 
histologic examination showed some tissue change. The series con- 
sisting of Cases 1, 2, 3, 5 and 7 yielded an average of 0.0216 per cent 
Ca as CaO. The a^^erage percentage of the iron group reported as 
Fe 203 was 0.82 for the normal series and only 0.34 for the pathologic 
series. 

Comment. For the correlation of the analytical data obtained 
by Dr. Adams with the gall bladder shadows obtained by us on the 
direct films in the pathologic series, the films were first read and the 
shadows recorded in terms of l-f-, 2-f- and 4-}- density, as pre- 
viously explained. With these records made, and in order to avoid 
biased judgment, Dr. Adams was called in to read the figures of his 
analyses. The results are given in Table VII. It is interesting 
to note that in regard to CaO the per cent dry weight averaged 0.02 
for the supposedly normal gall bladders, 0.032 for the one gall 
bladder giving a shadow recorded as l-f, 0.05 for those giving 
shadows recorded as 2-+- and 0.16 for those giving shadows recorded 
as 4-}-. It seems evident that as the calcium content increases, 
the denser becomes the shadow produced by the gall bladder on the 
film. We are not able at present to give an explanation for this fact, 
nor to ascribe any significance to it. We have been unable to 
reproduce, by means of various media, shadows graded as to density 
by using corresponding dilutions of calcium salts. The percentage 
of calcium content is very small in all instances, and it may be that 
the density of the shadow depends upon other factors than the 
percentage content of the calcium itself. However, this small varia- 
tion in calcium content may possibly lead to a better understanding 
of shadow production in the future. 

Part n. The Application. Our approach to the subject of chronic 
cholecystitis has extended over a period of nearly twenty years. 
During this time three noteworthy events appeared chronologically 
in the development of the opinions here expressed. These events 
were the response of persons to forced feeding under control, the 
publication by Alvalrez® of the gradient theory of peristalsis, and 
later the development by George and Leonard of a technique whicli 
permitted the recognition of the gall bladder upon Roentgen films. 

The first came to us while correlating the principles that underlie 
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the reconstruction of the general asthenic body. These principles 
are: (1) The regulation of the gastrointestinal tract by means of 
diet; (2) addition of sufficient body weight by forced feeding; (3) 
reconstruction of the body by means of corrective exercises and 
general physical training; (4) establishment of a sufficient fund of 
body reserve strength and the fixation of a new body habit. Often 
while working with asthenic patients we found it impossible to 
regulate the bowel, and forced feeding produced repeated upsets 
with distress, nausea and vomiting. Gradually experience taught 
us that some surgical barrier, impossible to recognize, existed in 
the abdomen, and that when this surgical barrier was removed the 
bowel could be regulated and the patient could consume large 
amounts of food wdthout discomfort. 

The most frequent surgical barrier found in these patients was 
chronic disease of the gall bladder. Other lesions were peptic ulcer, 
chronic appendicitis, less frequently tuberculosis and rarely an 
irrelievable intestinal stasis. This experience led us frequently to 
employ the “therapeutic test” in chronic borderline abdominal 
cases. The patient was placed in hospital under control with heavy 
forced feeding. If his abdominal symptoms disappeared quickly, 
if his bowel became regular under the influence of the diet, and if 
he became more comfortable, it was concluded tlmt he did not have 
local abdominal lesions of surgical import. Few mistakes were 
made by following this procedure and no harm came to those 
patients who had surgical abdominal lesions. It is to be recalled 
that in these earlier years, 1908 to 1914, most cases of cancer, ulcer 
and local kidney disease, were found by the diagnostic methods then 
employed and did not enter into this group of borderline cases. 
Moreover, at the time of the upset it was found by roentgenologic 
examination that spasm of the antrum, the pylorus and the duo- 
denum, and, oftentimes, reversed peristalsis of the duodenum, were 
present. In two or three days’ time, under the influence of an ulcer 
regime, the spasm disappeared, and the patient became comfortable, 
but an upset could be reinduced as often as heavy forced feeding was 
resumed. The explanation of the antral and duodenal spasm 
observed with the associated symptoms of gas distress, pain, nausea 
and vomiting, came to us in 1915 in the publication by Alvarez of 
his theory of intestinal gradients and of his views on the syndrome 
of mild reverse peristalsis. The theory of gradients explained our 
clinical problems so completely that, in spite of the fact that for 
some years other physiologists seemed loath to give credence to it, 
and it is still held tentatively, the theory has continued to influence 
more and more our clinical work in gastroenterology. We assumed 
that the presence of a motor disturbance at the end of the stomach 
indicated some form of lesion in that neighborhood, and that the 
diagnosis was not made until the lesion could be identified. The 
gradient theory offered an explanation for the “ulcer syndrome” 
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seen occasionally in cases of cholecystitis or appendicitis; it explained 
the variability of the symptoms in lesions of the digestive tract. 
It explained the similarity of symptoms with different lesions, and 
also the absence of symptoms in many cases of abdominal disease. 
There was no question about the existence of physiologic gradients 
in the heart, the digestive tract and in other hollow tubes, sucli as 
the ureter, and we felt that the time had come for clinicians to make 
clinical use of the theories to be derived from tlie presence of these 
gradients. In consequence, this work became the second note- 
worthy step in our approach to the subject of chronic cholecystitis. 

The third step to the problem of chronic gall bladder disease came 
in the publication in 1922 of the monograph by George and Leonard 
on the pathologic gall bladder. Numerous articles on tlie roent- 
genologic recognition of the diseased gall bladder had been made 
prior to tliis time. Cottell (1896) and Beck (1899) had reported 
the ability to see stones; Rieder (1904) and, especially to be men- 
tioned, Pfahler (1911), and later Case (1913) and Cole (1914) had 
all laid stress upon the so-called “ indirect” evidence of gall bladder 
disease. But it was tlie work of George and Leonard tliat incited 
us to begin a systematic correlative study of botli “direct” and 
“indirect” evidence. The indirect evidence of pressure effects and 
of distortions by traction appeared to us to be of less moment tlian 
the so-called reflex effects, the motor disturbances, the disturbed 
metabolic gradients. Cholecystography, the epochal work of 
Graham, Cole and Copher (1924), whicli now dominates the diag- 
nostic field, has not proved so useful in our hands. It has been used 
only as stated above, and as reference to Tables II, IV and V 
indicate in detail, as a confirmatory means of recognizing the 
shadow of the gall bladder on the direct films in more or less doubt- 
ful instances. 

Diagnosis. The diagnosis of the chronically diseased gall bladder 
has been made, in the course of this study, by botli the direct and 
indirect evidence in each patient. This statement means tliat a 
distinctlj'’ clean-cut recognizable shadow of the gall bladder is 
sought, and usually obtained, upon the direct film, and that, at the 
same time, some form of motor disturbance about the end of the 
stomach or duodenum is seen. The latter evidence is seldom found • 
wanting— it was absent in only 4.6 per cent. We believe it would 
be found in all cases if the examination were made at tlie time of 
distress. Before we made use of dye methods we were unable to 
obtain shadows upon the direct films in 8.4 per cent of the cases, 
and after we employed dye methods only 4.1 per cent depended upon 
the dye for recognition. It is true that the technique required for 
visualizing the gall bladder on direct films is more particular and 
the labor more arduous, but the final results— 95.2 to 97 .1 per cent 
correct diagnoses, depending upon the interpretation mf item 5, 
Table IV — would seem to justify tlie added effort. 
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Selection of the Surgical From the Nonsurgical Case. It is obvious 
that with the perfection of accurate methods of recognizing the 
chronically diseased gall bladder, the former opinion of the surgeon 
that all gall bladder disease is essentially of surgical nature is not 
tenable. Postmortem statistics of the pathologist are well cor- 
roborated by those of the present-day roentgenologist. The diag- 
nosis of chronic cholecystitis today cannot carry with it the expecta- 
tion of surgical treatment alone. In our present series 1332 diag- 
noses of chronic cholecj^stitis were made between October, 1922, 
and October, 1927. Of this number, only 459 (42 per cent) under- 
went some kind of gall bladder operation. The remaining 68 per 
cent were given relief for the most part bj’’ dietetic and other meas- 
ures. The temperament of the patient enters somewhat into the 
problem of treatment. Some persons, rather than carry on a 
dietetic regime, welcome an operation in the hope of obtaining 
immediate relief. Undoubtedly some of the 459 patients, had they 
so wished, might have avoided operation. On the other hand, the 
common dread of operation has given us the opportunity to deter- 
mine whether relief of symptoms could be obtained under dietetic 
control in some patients who, we at first tliought, should be treated 
surgically. In a nuinber of patients distress was severe; in some 
gall stones had been recognized; yet complete relief was given by 
removing the motor disturbance with a smooth, regulatory diet. 
The patient understood that if he did not continue to obtain relief, 
his only recourse would be an operation. It has been interesting 
to note that few of these patients have returned for operation. 

The segregation of the nonsurgical cases, therefore, has been 
made according to the functional response to dietetic control. In 
most instances the patient may be first given directions to carry 
out at home. If he is unable to obtain relief in this manner, and 
is able to bear the expense of two or three weeks of hospital treat- 
ment, he is placed in hospital, and his response to treatment under 
control is ascertained. If he obtains relief from his symptoms, and, 
at the same time, the spasm about the end of the stomach disappears, 
he is trained in the art of stomach and bowel regulation and sent 
home to continue the regime. If, on the other hand, he is upset; 
if he suffers distress from bloating; if nausea and vomiting are 
produced; if the antral or duodenal spasm with reversed peristalsis 
is increased, he is considered of necessity a surgical case, for experi- 
ence has taught us to place much confidence upon this test. We feel 
justified, in the presence of two or three produced upsets, in giving 
the patient a choice between continued distress and an operation. 
In the years we have been testing patients in this manner we have 
seen the subsidence of symptoms accompany the disappearance of 
the motor disturbances at the end of the stomach' and throughout 
the bowel. I^ffien the distress recurs the motor disturbances are 
found to be present at the same time. The two go together with 
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such uniformity that it is reasonable to conclude that the distress 
is the result of the disturbed peristalsis. 

When the patient is dismissed with dietetic directions alone he 
is told that occasionally mild cholecystitis cases develop acute com- 
plications, as suppurative cholecystitis and secondary pancreatitis, 
which demand immediate care; but he is assured that the percentage 
of such complications is not great, and that his dietetic measures 
may possibly prevent tliem. 

Table VIII. — Postoperative End-results in 603 Cases of Ciihonic 
Cholecystitis xnd Duration op Symptojis in the 


Broad- and Asthenic-built Patient, 




No. 

'no. 

Broad. 

Per cent. 

Asthenic. 

No. Per cent 

Practically free immediatelj'' 

133* 

119 

28.0 

14 

8.0 

One or two relapses .... 

14 

9 

2.0 

5 

3.0 

Duration: 

1 month 

4 

3 

1.0 

1 

0.5 

2 to 3 months 

21 

16 

4.0 

5 

3.0 

4 to G “ 

44 

32 

7.5 

12 

7.0 

1 year 

42 

29 

7.0 

13 

7.5 

1 to 2 years 

16 

10 

2.0 

6 

3.5 

2 years and over ... 

64 

41 

9.5 

23 

13.0 

Symptoms; 

Continuous 

25 

16 

4.0 

9 

5.0 

Periodic 

116 

75 

17.5 

41 

23.0 

Mild, less than before operation 

83 

55 

12.5 

28 

16.0 

Severe, equal to or greater than 

before operation .... 

41t 

25 

5.0 

16 

9.0 


— 



— 

• — 

Total ..... 

603 

430 

71.3 

173 

28. 7 

* 22 per cent (78 per cent), 
t 7 per cent. 


Postoperative Medical Treatment. As with the preoperative case 
of mild chronic cholecystitis, so with the case operated upon, the 
presence or absence of continued or periodic distress depends for 
the most part upon the presence or absence of motor disturbances 
of the gastrointestinal tract. Table VIII gives a postoperative 
end-result analysis of 603 cases. Only 22 per cent of the patients 
were relieved of the distress for which they were operated upon 
within the period of surgical convalescence. Seventy-eight per cent 
continued to have distress of variable intensity over periods of time 
ranging from a month to more than two years. With some patients 
the symptoms were more severe and more persistent than before 
operation. Most of the latter group were returned to the medical 
hospital for subsequent treatment, some patients as many as three 
or four times, before relief became permanent, TSvo factors seemed 
to be of importance in bringing about ultimate relief, the first being 
freedom from motor disturbances, as already described, and the 
second tlie associated influence of a general asthenic state. Although 
chronic gall bladder disease is much more prevalent in persons of 
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the broad or sthenic type of build— 71.3 per cent in the series as 
compared with 28.7 per cent in persons of asthenic build— yet the 
relief of symptoms on the whole in the patient of broad build is 
quicker and more complete than in the one of narrow build. Of 
the broad-built, 28 per cent received immediate relief, whereas of 
the asthenic-built, only 8 per cent received like results. Many of 
the asthenic-built patients had to be reconstructed according to the 
four principles enumerated above before relief was obtained. But 
oftentimes in the broad-built patient, as well, gymnasium work, 
horseback riding, etc., played an important role in the ultimate cure. 

In the study of surgically treated patients under control in hospital 
we noted the same relationship between the presence of motor dis- 
turbances of the stomach and duodenum and the presence of symp- 
toms as were found in patients not operated upon. The absence of 
symptoms seemed to accompany at all times the absence of antral 
and duodenal spasm. In the exceptional case in which relief was 
not obtained subsequent operation revealed the presence of an over- 
looked stone. Adhesions about tlie duodenum and surrounding 
viscera played no part in the postoperative failure in this series of 
cases. Distinct secondary pancreatitis was recognized only 23 
times in 459 cases (5 per cent), a percentage lower than in most simi- 
lar statistics. We have found no reason to agree with Bassler*, 
however, when he states that the pancreatic function is disturbed 
in most gall bladder diseases— 67 per cent in his experience— and 
we have found no instance in which distinct fat stools folloAved the 
ingestion of fat in the diet, as reported by Else,® or in which w'e 
could satisfy ourselves that the postoperative symptoms, as believed 
by Bassler, were related to pancreatic hypofunction. 

The postoperative medical treatment has consisted, therefore, of 
the same dietetic methods of control and of the application of the 
same general reconstruction principles employed in those patients 
who found relief from symptoms without the assistance of surgery. 
The patient who contemplates an operation is told frankly that he 
must expect more or less distress to remain for a time after operation, 
but that he can be eventually relieved by following the above 
regime. By this postoperative control of the patient have we 
justified, in our own minds, the increased amount of gall bladder 
surgery which the newer methods of diagnosis have brought about, 
and the many apparent postoperative failures have been given a 
new understanding. The diseased gall bladder is considered, by 
reason of the local symptoms, a local barrier, wdiich, in certain 
instances, must be removed in order to remove disturbances of 
peristalsis. 

* Dr. A. H. Aaron reported, before the Ameriean Gastroenterologic Assoeiation, 
May 6, 1929, observations on the enzymatic concentration in the duodenal contents 
■in a group of 50 cases over a period of three years. The gall bladder cases showed 
but little variation from normal figures both before and after cholecystectomy, 
von. ISO, NO. 4. — ocTOBEit, 1930 19 
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In 63 cases of combined cholecystitis and peptic ulcer -(Table IX) 
the same principles of postoperative treatment ha\'e been followed. 
A greater number of patients obtaining immediate relief from opera- 
tion is noted in this series than in the series of uncomplicated chole- 
cystitis. The cause of this result is not apparent. Possibly the 
ulcer is the dominant lesion and operation for the ulcer removes the 
opportunity for recurring spasm. Spasm, however, is by no means 
removed in ail cases, and the ultimate recovery of the patients of 
this group has not been uniformly as good as that of the patients 
with uncomplicated cholecystitis. In this series of patients, like- 
wise, the influence of the constitutional factor is noted as it was in 
the other series. 


Tabt.e IX. — Postoperative End-resuets in 63 Gases op Chronic Choebcys- 
TiTis AND Ulcer, Showing Duration of Symptoms in the 
Broad- and Asthenic-built Patient. 


Broad. Asthenic. 



Total 


— .* 

, 




No. 

Per cent. 

No. 

Per cent 

Practically free immediately 

30 

22 

65.0 

8 

35.0 

One or two relapses 

2 

2 

5.0 



Duration; 






1 month 






2 to 3 months 






4 to 6 " 

1 

1 

2.5 



1 year 

7 

3 

7.5 

4 

17.0 

1 to 2 years 

3 

2 

5.0 

1 

4.0 

2 years and over 

3 

1 

2.5 

2 

S.5 

Symptoms; 






Continuous 

4 

2 

5.0 

2 

S.5 

Periodic 

0 

4 

10.0 

2 

8.5 

Mild, less than before operation . 

G 

3 

7.5 

3 

13.0 

Severe, equal to or greater than 






before operation 

1 



1 

4.5 

Total ...... 

63 

40 

63.5 

23 

30.6 


To the usual two weeks’ postoperative surgical treatment we 
have advised all patients operated upon to add a week or ten days 
of dietetic training in the medical hospital. As not all patients, 
for financial or other reasons, have done so, we have observed, by 
comparison, quicker convalescence and greater freedom from distress 
in the patients so trained. 

Causes of Operative Failure. It is evident from what has been 
said in the foregoing paragraphs that, in the present series of cases 
under discussion, the only important cause for an operative failure 
of relief of symptoms has been the continued motor disturbance 
along the gastrointestinal tract. Into this problem of disturbed 
peristaltic gradients a general astlienic state has many times entered. 
Relief of tlie one and reconstruction of the other has led finally to 
good postoperative end results. In 2 cases an overlooked common 
duct stone led to reoperation. Adhesions between surrounding 
viscera and the gall bladder, or its former site, produce for the most 
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part reflex disturbances of peristalsis— disturbances which are func- 
tional in character, and can, in consequence, be relieved. Only 
rarely do adhesions in the upper abdomen beconie obstructive in 
character. Hepatitis may have existed, in greater or less degree, 
in all of the cases. In certain cases associated with a fixed secondary 
or a borderline anemia, sections removed from the liver for histo- 
logic and bacteriologic study showed the presence of chronic infec- 
tion. In two or three instances of apparently progressing chronic 
obstructive biliary cirrhosis the patients have remained in poor 
health. The use of the “therapeutic test” has been of distinct 
value in some of our postoperative cases in showing that relief 
of symptoms was possible and that the actual surgical barrier had 
been removed. 

Summary. 1. A clinical study of a considerable number of cases 
of chronic cholecystitis has been made for the purpose of correlating 
the “direct” and the “indirect” evidence of the presence of gall 
bladder disease. It has been shown that the proper correlation of 
these factors leads to a remarkably accurate clinical diagnosis of 
gall bladder disease— 95 to 97 per cent correct diagnoses. 

2. A method is given by which, with a high degree of safety, cases 
of chronic cholecystitis which should be considered surgical in type 
may be segregated. 

3. Based upon the metabolic gradient theory of peristalsis, a 
logical explanation is given for the presence of most of the preopera- 
tive symptoms of chronic cholecystitis and also for the presence of 
the same symptoms remaining after operation. A workable method 
of postoperative medical treatment, based upon this theory of 
peristalsis and upon the constitutional type of the patient, is also 
given. 

4. The CaO content of the gall bladder wall increases in per- 
centage, for some unknown reason, as the gall bladder increases the 
density of its shadow upon direct Roentgen films. The content 
varies from an average of 0.02 per cent CaO dry weight in presum- 
ably normal gall bladders, which cast no shadow upon the direct 
film to an average of 0.16 per cent CaO dry weight in those gall 
bladders which cast a dense shadow upon the direct film. No 
explanation is given for this finding, and its relation, if any, to 
shadow production on the direct film has not been determined. 
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A CLINICAL STUDY OP VISCEROPTOSIS. 

By Blanton P. Seward, A.B., M.D,, 

HOANOKE, VA, • 

(From the Department of Medicine, Lewis-Gale Hospital.) 

Glenard’s description of the visceral ptoses in 1885 has been 
followed by many articles on that subject. A number of them have 
added to our knowledge; those of Goldthwaite^ and White® dealing 
with the orthopedic element in visceroptosis being especially inter- 
esting. It appears to the writer that none of the articles, whether 
in textbooks or in journals, gives adequate consideration to this 
condition, as one gains the impression from them that visceroptosis 
is merely a manifestation of a general constitutional weakness and 
is of little significance. The character of the sjouptoms ptosis may 
cause, the similarity which the symptoms may bear to those of 
organic disease, and the effect of ptosis upon the efficiency of the 
individual are not emphasized. It is for this reason that we shall 
attempt a discussion of visceroptosis. 

Prior to the discovery of the Roentgen ray the position of the 
viscera was determined by studying their relationship in the cadaver. 
The use of the Roentgen ray in studying the skeleton, body cavities, 
and viscera in the human being has given much information con- 
cerning the relationship between the size, position, and motility 
of the viscera to body form. As a result of these studies we have 
learned that there are variations from the theoretically normal body 
previously described, and from this information we have deduced 
specifications of certain general body types which may be regarded 
as normal. The physician who is interested in form, and who recog- 
nizes that form and function are different phases of the same vital 
process, can appreciate the differences existing in persons of various 
body types. The lack of appreciation of these differences in types 
is the cause of the failure of many therapeutic measures. 

In 1917 Mills,® in submitting a classification of body types, 
described the sthenic and the asthenic as the dominant ones. 
According to this classification, the sthenic group is characterized 
by a thick, broad, short thorax, a long abdomen of great breadth 
in the upper portion, and a relatively small pelvis, padded with fat. 
The asthenic group is characterized by frailty of build, a long, narrow 
thin chest, a short thin abdomen, and a relatively wide and capa- 
cious pelvis. To these groups Mills added the hj'perstenic and 
hypoasthenic subdivisions. We adopted this classification and 
have found a fairly constant relationship between body type and 
the size, position and motility of the viscera. For example, a thorax 
or abdomen with certain anatomic characteristics can, of necessity, 
accommodate organs of certain form and in certain positions. Under 
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the fluoroscope the stomach of both the sthenic and the hyper- 
sthenic person is seen lying well above the interiliac line; while in 
the asthenic and hj^oasthenic person, all of the organs are low with 
either the stomach or the transverse colon, and frequently both, 
lying in the pelvis. Changes in the rate of peristalsis also are often 
observed in the latter group. 

The body habitus must be considered before a diagnosis of ptosis 
can be made. For instance, if in a sthenic person the lowest point of 
the greater curvature of the stomach is below the interiliac line; or 
if the transverse colon lies in the pelvis, we consider the position 
of those organs to be below the normal level for that tjqie. Studies 
of the asthenic type confirm the belief that only with a consider- 
able elongation of the stomach— the greater curvature lying well 
below the line between the iliac crests, or the transverse colon 
lying low in the pelvis— is a diagnosis of ptosis permissible. With 
these arbitrary rules in mind, we have approached this study of 
visceroptosis. 

In order to understand the causes of ptosis, it is necessarj’’ to 
consider the anatomic factors concerned in maintaining the position 
of the viscera; for deviations from the normal create certain mechan- 
ical difficulties mider which the gastrointestinal tract must work. 
The intestinal tract is held in position by: (1) The mesenteric 
attachments; (2) intraabdominal fat; (3) intraabdominal pressure 
and (4) the shape of the abdomen. 

1. The mesenteric attachments: The intestinal tract, beginning 
at the second portion of the duodenum, is attached to the abdominal 
wall by the mesentery throughout its entire length. Since the large 
intestine is found more frequently to be abnormal in size and posi- 
tion, we shall speak only of the mesocolon. The ascending and 
descending colon and the hepatic and splenic flexures are attached 
to the posterior abdominal wall by the mesentery. The mesentery 
to the transverse colon is a thin, feebly supporting membrane. 
Coffey^ points out that failure of the right mesocolon to fuse properly 
with the parietal peritoneum predisposes to abnormal mobility of 
the cecum. In Waugh’s® opinion the abnormal mobility of the 
cecum and ascending colon leads to inefficient function and failure 
of peristalsis in that portion of the intestinal tract. Coffey also 
points out that the failure of the omental bursa to become obliterated 
weakens the feeble support of the transverse colon and more easily 
permits ptosis. 

Probably the importance of the mesentery in supporting the 
weight of the bowel is less than its importance as a medium through 
which the nerves, blood and lymph vessels pass to the intestine. 
When excessive tension is imposed upon the mesentery by ptosis 
of the viscera, disturbances in the circulation of the blood are likely 
to result, the effect of which may be mild or sufficient to alter the 
circulation throughout the body. 
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2. Intraabdomiiial fat aids in the support of the gastrointestinal 
tract b}' acting as a cushion for the viscera and by increasing intra- 
abdominal pressure. Deposits of fat in the pelvis diminish the 
capacity of the lower abdominal cavity, and when the fat is absorbed 
a sagging of the viscera will take place. 

3- Intraabdominal pressure is a negative pressure existing between 
the gastrointestinal tract and the osseomuscular walls. Wagoner’s® 
studies on this subject are of special interest as they show the effect 
of intraiibdominal pressure on the function of the stomach and 
intestines. He measured the intraabdominal pressure in animals 
and in cadavers and found the pressure normally to vary from about 
—4 to —20 mm. of water. When he placed the experimental sub- 
jects in the upright position, the size of the abdominal cavity 
increased and the' viscera gravitated to a lower level in proportion 
to the degree of emaciation and the relaxation of the abdominal 
muscles. As the cavity enlarged, the pressure within the abdomen 
increased tenfold in some of the animals while it increased from —20 
to —106 mm. of water in the cadavers, the average increase being 
—52. Wagoner'^ found also by experiment that peristalsis is in a 
large measure dependent upon the relation between the pressure 
within the abdomen and the pressure within the intestine. For 
example, changes in intraabdominal pressure to a greater negativity 
resulted in a gradual diminution of peristaltic contractions. As the 
pressure in the dog exceeded —50 mm. of water, there was a gradual 
diminution in peristalsis until there was obliteration of all move- 
ment. If the intraabdominal pressure could be measured in viscero- 
ptotic patients, probably we would find that it often exceeds 
—50 mm. of water, and in the light of Wagoner’s experiments we 
may expect peristalsis to be diminished in proportion to the increase 
in this pressure. A diminution in the rate of peristalsis promotes 
stasis of the intestinal contents, and sagging of the bowel, with a 
loss of tone of the involuntary muscles. 

4. The shape of the abdominal cavity largely determines the 
position of the viscera. It is greatly influenced by the tone of the 
volimtary muscles, and the tone of the muscles is influenced by 
posture. The sthenic person has an erect posture; the tone of the 
abdominal muscles is good, and the viscera occupy mostly the 
upper abdomen. The asthenic person assumes a passive or stooped 
posture; the upper abdomen is often constricted; the distance from 
the umbilicus to the ensiform process is greater than the distance 
from the umbilicus to the side of the abdomen, and the abdominal 
muscles are relaxed. This relaxation increases the size of the lower 
abdominal cavity; causing the viscera to descend to a lower level 
when the individual stands. 

There are two types of visceroptosis, the congenital ajid the 
acquired. The majority of the cases are congenital. An inherent 
structural weakness predisposes to ptosis which may be accentuated 
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by a long, slender body, relaxed tissues, failure of the right meso- 
colon to fuse with the parietal peritoneum, or of the omental bursa 
to become obliterated, poor muscular development, flattening of the 
lumbosacral curve, and faulty posture. As a result of the faulty 
posture and the deviations from the natural curves in the vertebral 
column the weight-bearing centers shift from their normal positions. 
Ptosis may be found also in patients with a more perfect body shape 
and posture. It may then be due either to a relaxation of the 
abdominal wall ensuing upon a debilitating siclmess, poor habits, 
childbirth, to any condition causing prolonged strain upon the 
abdominal muscles, or to a developmental defect in the mesocolon. 

Visceroptosis is encountered by the general practitioner, the in- 
ternist, the surgeon, the orthopedist, and the obstetrician. There 
are three groups of persons with ptosis: First, those who have 
ptosis but who do not have symptoms; second, those who have 
ptosis and in addition have an organic lesion; third, those who 
have ptosis and whose symptoms are due to the prolapsed viscera. 

Clinical Investigations. During the past two years we examined 
37 patients whose symptoms were found to be due to visceroptosis. 
In that period also we examined a number of other patients who 
had, in addition to ptosis, an organic lesion in the gall bladder or 
some portion of the gastrointestinal tract. Some of these patients 
had sj^mptoms due to the ptosis, but as the organic lesions were of 
primar}^ importance, those patients were not considered in this 
study. 

In the 37 patients we found ptosis of the stomach in 31; of the 
transverse colon in 26; of both the stomach and colon in 24; and a. 
movable right kidney in 3. Nineteen of the patients were males; 
18 were females, 8 of whom had borne children. The body weight 
of 28 patients was below normal for the age and sex. In 20 of the 
patients the ptosis was considered to be of congenital origin, and in 
8 patients acquired. It was difficult to decide whether the ptosis 
was congenital or acquired in the remaining 9 patients since from 
the anthropometric examination they might have belonged to both 
the congenital and acquired classes. Each of the 9 patients was 
well proportioned, and it is possible that the prolapse of the viscera 
resulted from faulty posture or from prolonged physical strain. 
On the other hand, in 5 of these patients with a rather long decubitus 
we could see an approach to the slender type which may have pre- 
disposed to ptosis. The following table shows the age incidence: 


Years. 

10 to 20 
20 to 30 
30 to 40 
40 to SO 
50 to 60 


Table I. — Age Incidence. 


No. cases. 
2 

. 15 

. 12 
7 
1 
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Gasiromlcstiml Sym2}fo7ns and Findings. Ail of the patients 
had had “indigestion” for a period of a few months to several years; 
the average duration of symptoms was two years and ten months. 
The early gastrointestinal symptoms were few, consisting mainly 
of fullness after meals, flatulency and lethargy. As the abdominal 
muscles relaxed and the negative pressure ivithin the abdomen 
increased, the motility of the gastrointestinal tract diminished in 
proportion to the increase in the negative pressure, as might have 
been expected from Wagoner’s experiments mentioned above, the 
symptoms grew in number and became more generalized. There 
were variations in the symptoms depending upon the organ pro- 
lapsed, yet certain ones were common to all, such as a feeling of 
weight in the lower abdomen, a dragging sensation and backache, 
all of which were relieved by lying down. In addition to these 
sensations a number of patients complained of more or less constant 
pains in some region of the abdomen. The pain was in tlie lower 
right quadrant in 11 cases; under the left costal border in 7; in the 
upper right quadrant in 5; and in the center of the abdomen in 3 
cases. The characteristics of the pains were : Irregularity of appear- 
ance during the day, and constancy in type in the- individual cases. 
Conspicuous among the symptoms, especially in those patients with 
a low stomach, was a sensation of epigastric burning, wliich was 
relieved by food. When examined fluoroscopically the stomach 
often showed hyperperistalsis or hypoperistalsis; and frequently 
there was evidence of stasis in the colon, such as a delay in the 
passage of the opaque meal. Twenty-three patients complained of 
constipation, and in all of these the transverse colon was found, 
fluoroscopically, to be lying low in the pelvis. 

Twelve patients showed normal acidity of the gastric secretion; 

3 cases showed a mild hyperacidity; 5 showed an achylia; and in 3 
of the patients with either hypoacidity or achylia, a dilatation of the 
second part of the duodenum was found. A mobile cecum with 
tenderness on palpation w^as noted in 14 patients. 

CmisiiMional Symptoms. Symptoms such as drow'-siness, dizzi- 
ness, fainty sensations, dull headaches and inability to perform the 
day’s work without feeling the need of rest were present in the 
majority of the patients. Mental and physical fatigue W’-ere promi- 
nent symptoms in the 14 patients wdio exhibited a systolic blood 
pressure of 110 or less. Five of the patients wdth hypotension show^ed 
also a postural hjiiotension, the systolic pressure falling from 6 to 12 
mm. after they had stood for three minutes. This phenomenon may 
be explained by the accumulation of blood in the splanchnic vessels, 
particularly in the veins. The stasis of the blood probably accounts 
partly for the heav}', dragging sensation in the abdomen. The skin 
and mucous membranes presented an anemic appearance in the 
majority of patients with visceroptosis, tliough the erythrocyte 
count and hemoglobin content w'ere moderately reduced in only 
fifteen. 
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Fourteen patients presented symptoms suggesting disturbances 
in the basal metabolic rate, which was found to be normal m 5; 
slightly increased in 5; while in 4 patients it ranged from -10 to 
- 16. The patient in whom tlie reading of - 16 was obtained showed 
a marked gastroenteroptosis and delayed emptying time of the 
stomach on Roentgen ray examination. This patient, an unmarried 
girl, aged twenty-four years, ceased to menstruate two years pre- 
viously and showed other evidences of endocrine disturbance, such 
as a moderate deposition of fat on the hips, but all of her symptoms 
were gastrointestinal. The clinical picture was that of myasthenia 
gastrica. In this case the visceroptosis was not the cause of the 
endocrine disturbance, though the latter was no doubt a factor in 
causing slow peristalsis. 

Nervous Symptoms. Those patients whose symptoms were of a 
few years’ duration often gave the impression of being neurotics 
or hypochondriacs. It is an easy matter for such persons to develop 
an introspective attitude as they usually worry easily. When their 
symptoms of “indigestion” and their “weak spells” continue after 
various remedies have been tried, they regard their symptoms 
seriously and the nervous element may eventually dominate the 
clinical picture. In some cases the inherent and allied deficiencies 
of the abdomen and central nervous system are manifested simul- 
taneously; in others one of them predominates, and if absorption 
of toxie substances as a result of constipation are superimposed it is 
not difficult to imagine far-reaching results on an already unstable 
central nervous system. 

Case Abstract. Six months ago an asthenic middle-aged woman came 
to the office complaining of “poor health and nervousness,” which began 
eight years previously. During the first three years these symptoms were 
worse at intervals of two or three months, but were improved by a few 
days’ rest in bed. In the past five years she had gradually grown weaker; 
the constipation had. become more severe; the nervousness had increased; 
she was conscious of a dragging sensation in the abdomen; in fact, she felt 
“heavy all over” when standing or walldng. In the past year she has not 
enjo 5 ^ed her food as it caused her to feel “full and heavy;” she has been 
nauseated; she has been more nervous, and she was in bed fifteen weeks 
prior to the examination. She was discouraged because all methods of 
treatment had failed, including chiropractic adjustments. 

Physical examination revealed relaxed abdominal muscles, evidences of 
visceroptosis, and a mobile cecum with tenderness on palpation. The 
Roentgen ray showed the greater curvature of the stomach lying 3 inches 
below the iliac crests and the transverse colon low in the pelvis. Gastric 
analj^sis showed achlorhydria, but other laboratory examinations, including 
the basal metabolic reading, were normal. She was treated for ptosis in the 
ways^io be mentioned later, and improvement in all symptoms was noted 
in a few weeks, and, within two months the patient was in better health 
and spirits than she had been for eight j’^ears. 

It is not our intention to prove that visceroptosis is the cause of 
the vast number of symptoms of which a patient may complain. 
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Although visceroptosis cannot be considered pathologic in asthenic 
persons, yet many of them later will have symptoms of perverted 
physiology when the gastrointestinal musculature becomes atonic. 
However, ptosis of one or more viscera in a sthenic person may be 
regarded as pathologic. In either instance ptosis is often disre- 
garded and the patient becomes a chronic complainer or has been 
one for a period of time. 

Moody 8 endeavored to determine the normal position of the 
abdominal viscera in persons of different types by Eoentgen raying 
the gastrointestinal tract of 1000 university students. He found 
one or more viscera low in a large percentage of his subjects and 
he concluded that the diagnosis of enteroptosis, gastroptosis, and 
coloptosis are seldom or never justifiable. It should be remembered 
that his observations were made at the time of life when ptosis 
rarely causes symptoms. It would be interesting to learn the con- 
dition of those individuals ten or fifteen years later, when the strain 
and stress of life have taxed them. We believe a diagnosis of enter- 
optosis, gastroptosis, or coloptosis is justifiable since each denotes a 
specific relationship of the viscera to the body habitus. 

Diagnosis. The points of distinction which should be stressed 
are: 1. The history of duration of the symptoms for months or 
years. During that time the symptoms have been persistent but 
not severe, whereas, organic lesions usually progress and the symp- 
toms become correspondingly more severe. 

2, Short intervals of a few days to two or three weeks of comfort 
after the symptoms have appeared as compared with longer intervals 
when the gall bladder or appendix is diseased. 

3. The absence of the characteristic periodicity of the symptoms 
of duodenal ulcer. 

It is rarely difficult to make a diagnosis of ptosis, though it is 
sometimes difficult to say a patient does not have an organic lesion. 
Radiologic examination renders valuable assistance in differentiat- 
ing the conditions. 

Treatment. Since the manifestations of visceroptosis are not 
always confined to the abdomen but are often protean in nature, 
it is necessary to recognize the general derangement from which the 
patient may be suffering if the treatment is to be successful. The 
treatment should be directed toward restoring the prolapsed organs 
to their normal position as far as possible, and to improve the 
general condition of the patient. 

Patients with visceroptosis need an abdominal support, especially 
in the first few months of treatment. A large number of supports 
have been devised; some of them serve the purpose satisfactorily 
wliile many others are useless or harmful. The support should be 
fitted by a person who has both a knowledge of the anatomy of the 
abdomen and the object to be attained by the wearing of a support. 

It should be simply constructed of firm material, easily adjusted 
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and retained in position, and it should lift the lower abdomen. 
The support whieh accomplishes this purpose relieves the heavy 
dragging sensations in the abdomen by diminishing the iension on 
the mesentery and the intestines. It also relieves the backache. 
It is always well to see fluoroscopically if the support is holding 
the stomach and transverse colon in better position. Minor adjust- 
ments are often necessary. In the occasional patient when a well- 
fitting binder does not give the proper support, a change to another 
make will often have the desired effect. Many of the patients must 
continue wearing the support, while others may discard it in a few 
months, especially if they have gained weight and the tone of the 
abdominal muscles has increased under the influence of exercises 
and posture. 

The orthopedic element of the treatment of visceroptosis consists 
in a process of reeducation of the individual that will lead to the 
assumption of a posture different from his habitual one. With a 
knowledge of body mechanics we can help him maintain the best 
and easiest posture that will strengthen the muscles. The assump- 
tion of the active posture will change the weight-bearing centers in 
the vertebral column to their normal position, and tension will be 
put upon the abdominal muscles. This will accomplish more in the 
treatment of ptosis than merely the prescribing of an abdominal 
support and corrective exercises. Corrective exercises, however, are 
indicated for increasing the expansion of the thorax and upper 
abdomen and at the same time increasing the tone of the abdominal 
muscles. They will also increase the strength of the spinal muscles. 

In conjunction with the abdominal support and physical educa- 
tion, a few drugs are necessary for many of the patients. Dilute 
hydrochloric acid should be given to those who have a low acid 
secretion. Occasionally an alkaline powder will allay the sensitive 
gastric mucosa in the patients with a tendency to high acid secre- 
tion; and belladonna is indicated when any portion of the intestinal 
tract is irritable or spastic. Constipation should be overcome but 
purgatives should be avoided as far as possible. The bowels can 
be regulated usually by taking of mineral oil with the addition of 
agar if necessary. When constipation is not severe many patients 
will not require the oil except at intervals, after the first month or 
two of treatment. When constipation is intense, as it is in a number 
of these patients, we have found that small doses of aromatic 
cascara combined with iron and calcium lactophosphate will give 
excellent results. Later a combination of mineral oil and agar, or 
milk of magnesia will be sufficient. Ultimately, all laxatives should 
be ornitted, if possible. Occasionally a mild sedative is necessary 
to quiet the irritable nervous system. Iron and arsenic are beneficial 
in stimulating the appetite in those patients who have little desire 
for food, and will also increase the erythrocytes and hemoglobin 
when an anemia is present. 
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A generous diet should be prescribed. It is a wiser policy for the 
patient to take four or five small meals during the day to avoid dis- 
tending the stomach with large quantities of food. Cod-liver oil 
contributes splendidly toward upbuilding. As the weight increases, 
deposits of fat in the abdominal wall aid in supporting the viscera; 
the patient acquires a sense of well-being; and he is less easily 
fatigued. 

Rest in the recumbent position is an important feature in the 
treatment. It relieves the tension on the mesentery and facilitates 
the movement of the gastrointestinal contents. The patient should 
lie down for thirty to forty-five minutes after each meal. 

It is necessary that the patient continue the treatment. Even if, 
after a few months, the patient is able to do without the support 
and the drugs, he should continue the regimen of health-forming 
habits— correct posture, exercises, a rational diet, and rest. If he 
does not persist in carrying out these measures, the symptoms will 
recur. 

Results of Treatment. It is interesting to observe the results of 
treatment in this series of cases. There was improvement in the 
gastrointestinal symptoms in all the patients though several of 
them complained of fullness and lassitude occasionally after meals. 
However, neither was as marked as before treatment. The dragging 
sensations in the abdomen with backache disappeared. The pain 
disappeared in 21 out of 26 patients, while in the remaining 5 it 
seemed to occur with an accumulation of gas and was referred to 
more as a dull aching sensation in the same region of the abdomen 
in which it formerly occurred. 

In 10 of the patients with hj^rotension the systolic blood pressure 
increased from 4 to 22 mm. of mercury, and in 3 of those with 
postural hjqiotension the systolic pressure increased from 8 to 20 mm. 
There were variations in the systolic readings on subsequent, 
observations of each patient. Some clinicians have reported that 
ephedrin increases the blood pressure. This drug was prescribed in 
6 cases but we did not find that it raised the pressure above the 
level it had reached as a result of the treatment of the ptosis. 

In 7 of the patients the nervous symptoms were prominent, and 
in all of them there was improvement although it was slower than 
the improvement noted in the other sjunptoms. Some of these 
patients^^complained of nervousness at irregular intervals but in only 
one was it as pronounced as before treatment. That patient, a man 
twenty-eight years of age, was susceptible to nicotine and he suffered 
from nervousness after smoking. 

Coincident with improvement in the symptoms all of the patients 
gained weight, and experienced less mental and physical fatigue upon 
exertion. After a few months 12 patients discontinued treatment 
on account of feeling well. Their symptoms recurred but they 
improved quickly upon the reestablishment of treatment. Such 
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cliroiiic infections as etlimoiditis, cervicitis and prostatitis were 
found in a few of tlie patients and were treated conservatively. 
Tonsillectomy was advised in 2 of 11 patients in whom infected 
tonsils were found. 

Conclusions. 1. Roentgen ray studies of individuals have shovm 
that there is a fairly constant relationship between the size, position 
and motility of the viscera and the body type. The two main types, 
the sthenic and asthenic with their subdivisions, the hj^jerstenic 
and the hypoasthenic, must be recognized, and the approximate 
normal level of the viscera in each type must be borne in mind 
before we can say that ptosis exists. 

2. Visceroptosis is usually found m the asthenic person who 
has an inherent structural weakness; a faulty posture; relaxed 
muscles; and whose normal weight-bearing centers have shifted. 
There may be also an incomplete fusion of the right mesocolon or 
failure of the omental bursa to become obliterated. These defects 
are conducive to a downward displacement of the viscera. Ptosis 
occurs less frequently in the sthenic individual and is due to pro- 
longed strain upon the abdominal muscles or to failure of the mesen- 
tery to develop properly. 

3. Persons with ptosis may or may not have symptoms. They 
will develop symptoms when the intraabdominal pressure increases 
to a greater negativity, thus diminishing the peristaltic contractions 
in segments. 

4. A study of the symptoms of 37 patients with ptosis shows that 
gastrointestinal symptoms are common to all, and that there may 
be symptoms referable to the circulatory system, especially when 
hjqiotension exists. A varying degree of disability was imposed 
upon the patients, especially upon those in whom hypotension was 
found. The sex incidence in this series is unusual in that males 
rather than females predominated. 

5. This study shows that the symptoms of visceroptosis may 
simulate those of duodenal ulcer, chronic appendicitis and chronic 
cholecystitis. There are differences in the history that give a clue 
whether the symptoms are due to prolapse of the viscera or to organic 
disease. On physical examination we find certain characteristics 
that differentiate visceroptosis from other conditions. It is not 
difficult to determine the presence of ptosis, though it is sometimes 
difficult to say that organic disease does not exist. Roentgen ray 
examinations are valuable in the differentiation. Even when an 
Roentgen ray examination is not necessary it is desirable to have it 
made in order to determine the exact position of the stomach and 
colon. 

6. Visceroptosis is not usually a disease, though it is . often the 
cause of perverted physiology. Ptosis of one or more viscera in a 
sthenic person may be considered pathologic. 
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7. A diagnosis of enteroptosis, gastroptosis and coloptosis is 
justifiable as it denotes a certain anatomic topographic condition. 

8. The treatment of visceroptosis should be directed toward 
returning the viscera to their normal position and improving the 
general condition of the patient. 
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Pain in connection with visceral disease is an only too common 
complaint, and a large part of the practitioner’s daily work consists 
in its diagnosis and treatment. What organ is at fault? What is 
the cause of the disturbance? Is the pain felt in the viscus under 
suspicion, or is it referred to superficial structures? Sucli questions 
are ever in his mind and the answers to them largely govern his 
conduct of the case. 

At first glance it seems almost too evident for discussion that 
many pains are really felt in the organs in which the disturbance 
exists, and yet since tlie time of Haller, 1763, there have been many 
who have doubted this and saj’^ that there is no true visceral pain. 
Lennander^ thought that all such pains were due to inflammation 
of, or pressure or traction on, tlie parietal peritoneum and its sub- 

* Read before the Association of Amerioan Pli 3 'sicians, Atlantic Citj% Maj’ 7, 19.50. 
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serous layer, and therefore were somatic. Others believe that the 
pains are really referred from insensitive viscera and are felt in the 
parietal structures supplied by the cerebrospinal nerves which belong 
to the spinal segments to which the splanchnic nerves of the involved 
organs run. Such was the view of Sir James Mackenzie, who wrote, 
“Pains arising from the viscera are not felt in the organ, but are 
referred to the peripheral distribution of cerebrospinal nerves in the 
external body wall.”^ Sir Henry Head endorses the referred nature 
of much pain in visceral disease, but adds, “I do not mean to state 
that pain is never felt in the organ affected. Far from it. The pain 
is frequently felt in the organ itself, but it is dull, heavy, w^earing, 
and not sharp, aching, stabbing, like the referred pain.”^ 

Those who do not believe in true visceral pain, point to the fact 
that the viscera may be handled, burnt, pinched and in many ways 
physically insulted without much pain resulting. Hecent work, 
however, has shown that this is only partially true. Thus C. H. 
Mayo wrote last year, “It can be shown that the structures in the 
abdomen are sensitive to pulling, clamping and tying.”® Hurst, 
who believes in visceral pain, says that the stimulus must be ade- 
quate, and that the only adequate stimulus is tension in the dam- 
aged organ. It is well known that the sensory nerve endings in the 
viscera are few in number, but they are present,^® and we must 
remember that although a normal tissue may have little sensation 
of pain, an inflamed one can be acutely sensitive. This point was 
emphasized by A. Primrose several years ago.^ 

Most will probably agree with Sir E. Farquhar Buzzard when he 
wrote, “Splanchnic pain is something very real, at any rate to 
anyone who has experienced the tortures of eolic.”® 

But the question of whether or not true pain exists in a viscus is 
not the one in which we are especially interested here, but rather 
in the fact, admitted by most, that when some irritation occurs in 
an internal organ there is often pain with tenderness and muscular 
rigidity present in that part of the parietes which is innervated 
from the same spinal segment as receives the visceral nerves from 
the affected organ. This so-called “referred pain” may be only a 
slight part of the suffering which to the patient seems to be internal, 
or it may be the chief complaint and according to some the whole 
source of the distress. Ryle, who believes in the frequency of true 
visceral pain, thinks that when pain is referred it is usually evidence 
of inflammation of an organ. He concludes, “Non-inflammatory 
visceral pain, for example, intestinal colic, must be very severe 
before any somatic pain accompanies it.’’^^ angina pectoris 
there is no inflammation of a viscus and yet terribly severe referred 
pain is often present. 

It seems that some kinds of visceral irritation produce only 
referred pain and others apparently only true visceral pain, while 
in many both exist. ’ 
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A common explanation of referred pain is that the afferent 
impulses from the irritated tissue on reaching the central nervous 
system spread to adjacent sensory centers and so excite these that 
painful impulses from them reach consciousness and are interpreted 
by the brain as coming from the peripheral distribution of such 
nerves. Thus when one has an inflamed tooth the pain may be 
felt not only in the tooth but also in the side of the face or in the 
ear. This is very clear when we are dealing with somatic nerves, 
but the same explanation is used when the afferent impulses must 
pass through the involuntary nerves and then spread and excite 
adjacent cerebrospinal cells. Thus in the case of irritation of the 
gall bladder pain may be felt in the parietes supplied by the eighth 
and ninth dorsal, nerves; in angina pectoris, in the distribution of 
the first to the fourth dorsal nerves, and so on. Such an explanation 
of the mechanism of referred pain is a very conceivable one anatom- 
ically when the whole course is somatic; and when the afferent 
portion is visceral Ave may recall the close connection which exists 
betAveen the vegetative afferent nerves and the somatic, both in 
the posterior root ganglia*® and in the gray matter of the cord.*® 

But a diflSculty arises, and it is Avith this difficulty that Ave are 
here concerned. If the superficial pain is referred, that is, if it is 
really due to excitation of the central cells and is only interpreted 
by the mistaken brain as coming from the peripheral distribution 
of that somatic neuron, any cutting or damaging of the nerves 
distal to the center should make no difference. The pain should 
still be felt as in the parietes, it only having been “projected there 
by the mind.” (Lange.) But the experience of every ph^’-sician as 
also of the laity is that Avhen an anodjme application is made to an 
area of referred pain it tends to lessen it. Hilton had noted this and 
in 1863 Avrote, “These superficial pains, although depending upon 
a remote cause, may sometimes be relieved by local anesthetics, as 
prussic acid, hemlock, belladonna and opium.”**’ 

In 1926 Lemaire published a paper*® on the relief of referred pain 
by infiltration of the skin Avith a solution of novocain, and tAvo years 
later Weiss and Davis,*® Avorking independently, shoAved that this 
acted very efiSciently. Since then Ave have used the method in over 
50 cases and our results fully confirm the fact that such pain and 
tenderness can usually be relieved by local anesthesia. We, like 
Weiss and Davis, usually used a 2 per cent solution of the drug. 

And not only is the referred suffering relieved, but frequently AAdiat 
seems like true Ausceral pain may also be lessened. Case I is a good 
example of this. It is an interesting fact that referred pain is more 
easily got rid of than is true visceral pain. ScA'^eral obserA'^ers haA'e 
noted that a AA'hiff of chloroform may cause it to disappear AA'hile the 
original pain remains as before. 

The foIloAving are a few examples from our series of cases. They 
are necessarily A-ery briefly recorded, but it may be said that all 
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clinical methods were employed in the diagnosis, which in several 
instances was confirmed by operation. 

Selection from Case Epitomes. Case I.— Male, aged forty-five years. 
Diagnosis: Aneurysm of the arch of the aorta; syphilis. For the past 
six months suffered from pain in right chest. Would generally get some 
relief by local pressure or raising arm above head. Four months ago had 
to stop work on account of pain and since then has been confined to bed. 

January 15, 1929. Is on Catch frame and any movement in the bed 
causes pain. There is constant pain also over the third rib anteriorly about 
3 inches from sternum. 

Observation (a): 

11.05 A.M. An area 3.5 by 3 cm, over painful region injected with 12 cc. 
of 2 per cent novocain intracutaneously. 

11.10. The skin is anesthetic to touch. 

11.15. Pain is distinctly less and area is not now tender to touch. 

11.30. The dull aching in chest is lessening and moving about does not 
now aggravate it. 

11.40. Pam is entirely gone. Patient can now move about without any 
discomfort. 

11.55. Condition unchanged, 

12.05 p.M. Pain is still absent. 

1.10. Sensation is returning to skin. Pain still absent. 

1.30. Pain is returning. 

1.40. Pain is back as bad as ever. 

Observation (6); 

January 26, 1929. The same patient, complaining as before of pain 
rnade worse by any exertion. The pain is now chiefly along border of 
right scapula and there is some ache in right arm. 

4.20 P.M. An area 3 by 1| cm. along right border of scapula was infiltrated 
with 5 cc. of 2 per cent novocain. 

4.25. The dull deep pain is subsiding. 

4.27. Moving about or pressing back against chair does not cause pain 
as formerly. 

4.35. Pain aU gone from back. Still ache in right elbow. 

4.50, Condition unchanged. » 

5.00. In statu quo. 

5.20. No pain anywhere and is walking about comfortably. 

5.30. Sensation of touch is returning. No pain. 

5.55. Pain is returning. 

6.30 Pain has returned in old situation beside border of scapula and 
deep in chest and is worse than before the injection. 

Note.— Increase in severity of pain doubtless due to liis increased 
activity wliile under the protection of novocain. 

Case II.— Female, aged fifty years. Diagnosis: Angina pectoris. Fre- 
quent attacks of severe pain in chest to right of sternum at the level of 
fourth rib. Also a tight feeling in upper chest that makes breathing difficult 
at tunes 

_ Observation. October 20, 1929: The area of pain is very localized and 
IS tender to touch. 

8.30 p.M An area 1 by inches was injected with 10 cc. of 1 per cent 
novocain. 

8.40. Skin anesthetic to touch; pain is definitely less. Other sensations 
unchanged. 

8.45. The acute pain is gone. There is still some soreness on deeo 
pressure. ^ 
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8.50. Patient completely relieved. 

Note.— This patient stated that the relief was more speedy and more 
complete than noth morphia. 

Case III— Male, aged seventy-five years. Diagnosis: Chronic myo- 
carditis and arteriosclerosis. For the last two weeks has had a pain at the 
angle of the left scapula of a dull aching character. 

Observation. March 6, 1929: 

2.30 P.M. An area 3.5 by 4 cm. was injected with 10 cc. of 2 per cent 
novocain. 

2.40. Pain has gone and also tenderness. 

2.50. Quite free from pain. 

3.00. No change. 

3.20. Resting quietly. 

4.00. Resting quietly. Skin still anesthetic. 

4.30. Sensation in sldn returning. 

5.00. Slight return of pain. 

6.00. Pain has returned but not so bad as before. 

Note.— N ext day the pain was as bad as ever. 

Case _IV. — Female, aged forty years. Diagnosis: Chronic heart disease 
and angina pectoris. Sjouptoms came on during pregnancy four years ago 
and cardiac reserve gradually lessened, and for last three months much 
dyspnoea and cyanosis, with cough and some blood-streaked sputum, and 
much pain. 

Observation. February 17, 1929: 

9 p.M. Complaining of much pain to left of sternum which is well 
localized. An area the size of a fifty-cent piece injected with 10 cc. of 
2 per cent novocain. In a few minutes complete relief, and patient rested 
comfortably until 3 a.m. 

Note. — Patient had often had morphia for her distress and stated that 
the novocain acted better and more quickly. 

Case V.— Female, aged thirty-eight years. Diagnosis: Cholecystitis. 
Has been troubled for the last month with flatulence and for the last twenty- 
four hours with severe pain in the region of the gall bladder which radiates 
around to the angle of the scapula. It is made worse by pressure and deep 
inspiration. 

Observation. March 1, 1929: 

11.55 A.M. An area of 9 sq. cm. over the gall bladder was injected with ' 
20 cc. of 2 per cent novocain. 

12.20 p.M. Pain is less over the gall bladder but is worse near the angle 
of the scapula. 

12.25. Six square centimeters at angle of scapula were infiltrated with 
16 cc. of 2 per cent novocain. 

12.35. All pain gone. 

12.50. Pain stiU absent. 

1.00. No return of pain. 

Case VI.— Male, aged forty-seven years. Cholecystitis and duodenal 
ulcer. Was well until a week ago when he woke nauseated and dizzy, but 
did not vomit. Much pain in epigastrium, relieved by fluids until 3 'ester- 
daj% when the pain became colicky and stabbing. Roentgen ray shows 
duodenal ulcer but no definite condition in gall bladder. 

Observation. .Januarj'^ 29, 1929: 

5.15 P.M Very severe pain over gall bladder which is aggravated . l).y 
moving about and is tender to pressure. An area 4 by 3 cm. injected with 
10 cc. of 2 per cent novocain. 
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5.20. The area is anesthetic to touch and the pain is beginning to fade' 

^''^25. Pain is entirely gone and also the tenderness over gall bladder. 
Still same tenderness in epigastrium. Moving or sitting up does not now 
distress him. Before he could hardly bear being turned over. 

5.3p. Condition the same. When he moves quickly he gets a twinge 
of pain in right shoulder. 

6.00. Sleeping. _ , , - , 

Note. — Pain did not return when sensation did. Had a good night. 

Case VII. — Female, aged twenty-six years. Diagnosis: Cholecystitis. 
Patient took ill twenty-four hours ago when she was seized with severe 
pain in right upper abdomen and vomited. Diagnosis confirmed by Roent- 
gen ray. Patient refused operation. 

Observation. September 7, 1929 : Pain is severe over gall bladder region. 
It is worse on mo-\dng and radiates tlirough to the back. 

3.40 p.M. An area of by 1 inches infiltrated with 12 cc. of 2 per cent 
novocain. 

3.50. Some relief. Pain not so sharp. ... 

4.00. Pain has disappeared. Moving about still elicits some pain. 

4.15. Quite comfortable. 

5.00. Resting. * 

6.15. Pain is returning. 

Case VIII.— -Female, aged twenty-one years. Diagnosis: Subacute 
appendicitis. Has had continuous pain and tenderness in right lower 
quadrant of abdomen for the last four days. The pain is aggravated by 
movement and by deep breathing. 

Observation. February 20, 1929 : 

4.15 p.M. An area 3 by 2.5 cm. was marked off as the point of maxunum 
pain and tenderness and 15 cc. of 2 per cent novocain was injected intra- 
dermically, 

4.20. Pain is less severe. 

4.30. Pain is gone. She can now move and take a deep breath without 
discomfort. 

4.45. Pain is stiU away. Feels much relieved. Deep palpation elicits 
slight tenderness, but it requires more pressure than before. 

5.00. Condition unchanged. 

6.00. No pain over area injected. Slight pain over a new area lower 
down. 

7.00. No pain. Still tender on deep palpation. 

7.30. The same. 

February 21. Pain returned in the early morning, but not so severe. 

Note.— At operation the next day appendix found enlarged and club- 
shaped. Pathologic report was “acute appendicitis.” 

Case IX.— Female, aged thirty-five years. Diagnosis: Carcinoma of 
the stomach, confirmed by Roentgen ray. For the past year or more has 
had pain in epigastrium with nausea and occasional vomiting. Pain radi- 
ates tlu-ough to the back, and at the time of the treatment was in the left 
back just under the angle of the scapula. 

Observation. August 21, 1929: 

2.50 p.M. The painful spot, about 1 inch square, was infiltrated with 
6 cc. of 2 per cent novocain. 

2.55. Pain is less and hard to localize. 

3.00. Pain has sliifted to an area directly below the one iniected 

3.05. The second area injected. 
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3.10. Pain has entirelj'^ gone. 

3.20. Condition comfortable. No pain. 

3.40. No change. 

3.55. No change. 

4.50. Pain is returning. 

Case X.~Female, aged twenty years. Diagnosis: Acute salpingitis. 
Has had profuse purulent vaginal discharge for over a year -with pain in 
lower abdomen which is acute during menses, especially the last two. 
The pain is now localized to an area 2 by 2 inches above Poupart’s ligament 
on the right side. 

Observation. July 12, 1929: 

12.15 P.M. Sixteen cubic centimeters of 2 per cent novocain used intra- 
cutaneously. 

12.20. Area is anesthetic to touch and pain is less. 

12.50. Pain now gone. Can move about comfortably. Deep pressure 
elicits some pain. 

1.20. No pain. Sensation is absent. 

2.00. Condition the same. Sensation to touch is returning. Patient 
vomited and had cold sweat. 

2.20. Has occasional twinges of pain, but only slight. 

3.30. No return of pain. Sensation completely returned. 

8.00. Pain has returned with original severity, 

July 13: 

2.00. Pain in old area and 15 cc. of 2 per cent novocain injected. 

3.00. Pain left her in ten minutes but tender on deep pressure. 

Note.— The pain was similarly relieved on three succeeding days. 

Case XI.— Male, aged thirty-three years. Diagnosis: Sjpasm of the 
sigmoid flexure of the colon. For the last six months or so patient suffered 
from flatulence and occasional vomiting, -with severe cramps in abdomen. 
At first had some diarrhoea without blood or mucus, but lately constipated 
and bowels moved only with enemata. Roentgen ray shows nothing except 
severe spasm of the sigmoid flexure which synchronizes ivith the paroxysms 
of pain. 

Observation. The pain occurs rather indefinite!}'' about the umbilicus 
and at times spreads around to back. 

February 6, 1930: 

4.30 P.M. Although the pain was hard to localize, it was more or less 
about the umbilicus, and an area 4.5 by 3 cm. on right side midway between 
the umbilicus and Poupart’s ligament was infiltrated with 9 cc. of 2 per 
cent novocain. 

4.35. Anesthesia, but no change in pain. 

4.40. No change. 

4.50. No change. 

5.00. No change. 

5.30. No change. 

7.00 Sensation in skin has returned. 

Note.— Possibly if a very large area had been infiltrated some relief 
might have resulted, but none came from what was done. 

Case XII.— Male, aged thirty-five years. Diagnosis :_ Ureteral colic. 
Was taken suddenly ill on December 15 with acute pain in the left flank. 
This came on while he was walking home from work and he only reached 
his house -with difficulty. Laxatives and enemata were used without effect. 
There w'as some pain on passing w'ater and the urine showed .some pus and 
red blood cells, and the benzidin test for blood was ])ositive. No stone 
was visible in a fiat Roentgen ray plate. 
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Observation. December 16, 1929: Severe pain in left flank just below 

the ribs. ^ ^ i i i ^ 

3.55 p.M. An area l| by 2 inches at site of pam was injected with 10 cc. 

of 2 per cent novocain. 

4.00. Skin anesthetic to touch and pain is less severe. 

4.10. Patient is resting quietly and is quite comfortable. 

4.20. Pain is quite gone. There is tenderness on deep pressure lateral to 
the injected area. A second injection of 2 cc. relieved this considerably. 
4.30. Patient is free from pain and is resting comfortably. 

Note .—The pain did not return. Probably the novocain reflexly relieved 
the spasm of the ureter. 

Case XIII. — A healthy male volunteer swallowed a toy balloon attached 
to a rubber tube and pressure gauge. Under the Roentgen -ray screen the 
barium-treated balloon could be seen lying in the lower part of the esoph- 
agus. The pressure in the esophagus varied from 20 to 240 mm. of mercury, 
the latter during a spasm of vomiting. 

After a period of rest the pressure in the balloon was slowly raised to 
40 mm. Hg. and the subject felt definite pain over the lower part of the 
sternum.' This area was q^uickly infiltrated with 5 cc. of 2 per cent novo- 
cain and soon the pain shifted lower down. The second area was injected 
and then the pain was in the epigastrium. This area was infiltrated and 
for two minutes there was no pain and then it appeared over the upper 
part of the sternum. A fourth injection was given and after this any 
increase in the pressure in the balloon caused no surface pain but a peculiar 
deep discomfort which could not be localized. There was no pain in the 
back at any time in the experiment. 

Note.— This experiment was repeated on several volunteers with 
practically the same results. 

The injections were done with a thin flexible needle intracutan- 
eoqsly so as to produce raised white -wheals. Subcutaneous injection 
did not produce anesthesia, nor did relief occur if the injection was 
away from the painful area, showing that the results were not due 
to any systemic effect. Intracutaneous injection with normal saline 
produced some anesthesia and relief of pain, but the effects were 
only partial and very transient. 

In many of the cases the pain was completely relieved by the 
injection; in some the superficial pain was lessened but a deep sense 
of discomfort remained; in several both superficial and deep pain 
disappeared. Where no definite superficial pain was present, but 
only deep suffering, as in intestinal colic, no relief was obtained by in- 
jecting over the surface. The very large area covered by such appli- 
cations as fomentations and poultices may explain w^hy these act. 

In many instances the superficial pain was relieved but at once 
appeared lower do-um or to one side as was well shown in Case XIII. 
This condition, called alloclieiria, is explained by the excitation 
spreading to adjacent centers in the central nervous system. 

Discussion. These cases show that it is usually easy to relieve 
the referred part of visceral pain by local anesthesia, and also some- 
times to dull to some exTent what appears to be true visceral pain. 
While this fact is so evident most writers on the subject of referred 
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pain do not discuss its bearing on the nature of the phenomenon. 
Mackenzie, Head and Hurst do not mention it. Morley,^ while 
giving many beautiful examples of the relief of the pain by local 
anesthesia, confines himself to the thesis that the pain is a peritoneo- 
cutaneous reflex phenomenon. 

There have been however, several theories advanced as to how 
local anesthesia acts. Verger-** suggests that the effect is due to 
an action on the theoretical connections in the skin between the 
cerebrospinal and sympathetic nerve endings. Sicard and Light- 
witz^^ believe that what they call “cutaneous shock” occurs, this 
shock sending up an inhibitory impulse which breaks the synapses 
between the sympathetic and cerebrospinal cells in the posterior 
root ganglia and especially in the cord. They put all forms of 
cutaneous therapy under the same heading and the action they 
believe is one of counterirritation. According to them intradermic 
infiltration with any nonacid solution acts as well as does novocain. 
As they put it, “intradermic injections appear in fact the modern 
method of using cutaneous therapy formerly so much employed in 
the form of cauteries, setons and blisters.” Such counterirritation 
maj'’ account for some cases, but certainly in our experience normal 
saline injections do not relieve the pain nearly as well as does 
novocain and also it is hard to look upon gentle warmth as a form 
of counter irritation. 

Lemaire^® insists that the novocain or other chemical anesthetic 
relieves pain by directly spreading up the nerves to the root ganglia 
as do the toxins of rabies and tetanus. Such a theory is hard to 
follow and certainly heat and cold cannot act in this way and yet 
often soothe pain efficiently. Weiss and Davis^® believe that the 
relief is due to the checking of the normal afferent impulses from 
the surface that are now, by reaching exciting centers, felt as pain, 
and hold that this supports Mackenzie’s theory of referred pain. 
This theory of all pain in visceral disease was that the unfelt afferent 
impulses from the damaged viscus on reaching the cord spread to 
and excite neighboring cells including those of the cerebrospinal 
system. Normal afferent impulses now arriving from the surface 
are hence felt as pain. 

VTile not for a moment agreeing that all pain from a viscus is 
felt in the parietes, our results suggest that an intact reflex arc, 
including the somatic portion, is essential for the appreciation of 
referred pain. The somatic neurons appear to require to be in a 
state of what might be called sensory tone or tension before they 
will respond to the afferent impulses coming from the irritated viscus 
or, indeed, from anywhere. A violin string will not vibrate in 
response to the irritation of the bow unless it be sufficiently tense 
and in an analogous way the cerebrospinal neuron must be in a 
state of tenseness or tone before referred pain occurs. Whether or 
not this tenseness is dependent upon the normal afterent impulses 
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from the periphery or upon some other fact or certain it is that 
numbing the terminations of the nerves stops the referred response 
to impulses coming from the region of the viscus. The somatic 
neuron is no longer intact. 

Further, Weiss and Davis^® noted that "'different types of sen- 
sation (pressure, heartburn, choking sensation, etc.) "felt inside’ 
were relieved by the infiltration of the skin,” and everyone knows 
how such deep sensations are eased by soothing surface applications. 
They argue from this that these deep sensations are really referred 
to the parietes, but this, in our opinion, does not at all follow. 
We also noted that often deep discomfort was lessened by surface 
anesthesia but may not this be because the stopping of the parietal 
afferent impulses lessens the excitability of the visceral neurons, 
which now, having less tenseness, do not so easily respond to the 
messages coming from the irritated viscus? In the same way may 
be explained why surface numbing lessens various visceral reflexes 
and so eases colic and possibly visceral congestion. Adrian and 
Zotterman^^ have shown that the ascending impulses in a sensory 
nerve may vary from 7 to 100 per second, depending upon the 
intensity of the stimuli, and in proportion as these are lessened by 
surface anesthesia so will be the excitability of the centers. On 
the other hand, increasing the afferent impulses from the surface 
often increases deep pain, as seen when sudden chilling intensifies 
the pain of angina and may induce colic. 

Lastly it is evident that in referred pain the suffering may be 
lessened by an attack on either end of the viscero-sensory reflex 
arc. Thus, the referred pain in angina pectoris can be diminished 
by anesthetizing the painful area on the surface or more specifically 
by relieving the tension in the heart or aorta by lowering the blood 
pressure; the surface pain in biliary colic may be wiped out by 
infiltrating the skin or by relaxing the biliary passages by benzyl 
benzoate; that of duodenal ulcer by anesthetizing the skin or by 
the administration of alkalies, and so on. 

Conclusions. . 1. True visceral pain exists. It is usually dull but 
may be very acute. 

2. Such visceral pain may occur alone or be accompanied by 
referred pain which will appear in the distribution of the somatic 
nerves that come from the segment of the central nervous sj^stem 
with which the affected visceral nerves are connected. 

3. In many instances the referred pain is the only one that reaches 
the level of consciousness. 

4. Referred pain is more easily relieved than is that coming from 
the source of the irritation. This relief can be obtained by the use 
of various anodyne applications and especially by the infiltration 
of the skin by anesthetics, such as novocain, 

5. Often such anodynes will also, to a certain extent, relieve the 
deep suffering, but sometimes this is not the case and the afferent 
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impulses from the source of irritation may, without any amplifica- 
tion from the periphery, be sufficient to reach the sensorium. 

6. ^Vlien a referred pain is present it ma}’^ be relieved either by 
attacking it at its distribution or, more specifically, by directly 
treating the cause of the irritation. 

7. The theory advanced here is that for referred pain to occur it 
is essential that the whole sensory reflex arc be intact. 
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Affections op the Eye in General Practice. By R. Lindsay 

Rea, B.Sc., M.D., M.Cii., F.R.C.S. Pp. 155; 40 illustrations. 

Philadelphia; Lea & Febiger, 1930. Price, $3.50. 

This small book is written primarily to assist the general prac- 
titioner in the diagnosis and treatment of the more common dis- 
eases of the eye. The author expresses himself in a clear and con- 
cise manner, and covers the ground adequately. He also stresses 
certain cases that should be referred to the specialist. There are 
sixteen chapters in the book. The first seven deal with the diseases 
of the various anatomical structures of the eye, beginning with the 
lids and working backward. There are also chapters on glaucoma, 
errors of refraction, squint, injuries to the eye, cataract, the exam- 
ination of the eye in diseases of the nervous system, localizing value 
of eye symptoms in the diagnosis of diseases of the brain, the orbit, 
and the hygiene of the eyes. A list of therapeutic formulae and an 
adequate index conclude the volume. 

The author is to be congratulated on covering the ground in such 
a concise and practical manner. This book would be an asset to any 
general practitioner’s library. A. F. 


Annals op Roentgenology, Vol. XI. The Chest. By L. R. 
S.A.NTE, M.D., F.A.C.P., F.A.C.R., Edited by James T. Case, 
M.D. Pp. 561; 246 illustrations. New York; Paul B. Hoeber, 
Inc., 1930. Price, $20.00. 

The author has admirably accomplished his purpose as stated in 
the preface, namely, that this volume was undertaken “for the 
aid of the clinician and to serve as a compilation for the guidance 
of roentgenologists.” He has attempted to lay down the broad 
general^ principles of roentgenology of the chest, avoiding detailed 
discussion of individual subjects. The volume is, therefore, a dis- 
tinct addition to reference works on roentgenology. It will serve 
as a firm foundation for the beginner and as an excellent guide to 
the experienced roentgenologist. 
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T]ie plan of presentation of the subject is very good. Due con- 
sideration is given to the technique of roentgenologic examinations, 
the Roentgen anatomy of the chest, the physiology of respiration 
and the principles of roentgenologic interpretation. Of special merit 
is that portion of the book devoted to roentgenologic evidences of 
disease. Here numerous diagrams are used to illustrate the various 
tjTpes of pathologic processes to be encountered in the lungs. The 
major portion of the volume is devoted to the roentgenologic char- 
acteristics of individual diseases. The work is profusely illustrated 
by diagrams and reproductions of roentgenograms. These are 
accompanied by rather full and concisely stated exidanatory notes. 

While this book will be primarily of interest to roentgenologists, 
there is much that the clinician will find of interest and value in its 
contents. K. K.. 


Clio Medica, Vol. I. The Beginnings— Egypt and Assyria. 

By Warren R. Dawson? F.R.S.E. Pp. 86. New York; Paul 

B. Hoeber, Inc., 1930. Price, Sl.50. 

This interesting book auspiciously inaugurates “Clio Medica,” 
a series of conveniently small, inexpensive but invaluable volumes 
that present in a concise and pleasantly readable form certain aspects 
of the long, complex but fascinating history of the origin and devel- 
opment of the medical sciences. The author of this first volume of 
the series is a distinguished authority in all matters of ancient 
medical lore. 

His contributions concerning medical history, many and valuable, 
are, fortunately, based upon direct and prolonged study of the 
earliest medical inscriptions, papyri and manuscripts and not upon 
opinions derived from reading. 

It has been well and truly said that a science or an art is best 
understood when its origins are known. 

The author turns back the pages of time to the very begin- 
nings of written medical history in an authoritative but pleasing 
style and makes tire reader aware of the exact truth of Charcot’s 
statement that “disease is of old and nothing about it has changed. 
It is we who change as we learn to recognize what was formerly 
imperceptible.” 

The book is an excellent antidote for egoism and complacency, 
traits inexcusable in a member of the medical profession, for it 
clearly reveals that our advance in knowledge and vision is a result 
of our being able “to stand upon the shoulders of those of our pro- 
fession who paved the way for us.” If all the volumes of “Clio 
Medica” prove as instructive and thought-productive as “Tiie 
Beginnings” the entire medical profession will owe a debt of grati- 
tude to the Editor. E. B. 
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Endocrine Disorders. By Prof. Hans Curschmann. Pp. 188; 

46 illustrations. London: Oxford University Press, 1929. Price, 
S4.00. 

In a field where so much has been claimed on too little evidence, 
it is a pleasure to read this conservative, evenly balanced little book. 
It is well written, concise but adequate, and should be of particular 
value to the practitioner and the medical student. Illustrations 
are numerous and well chosen. Quite up to date at the time of 
publication, yet it dismissed with a paragraph, as “purely specula- 
tive,” human hyperparathyroidism, established within a few months 
as a clinical entity. R- K- 


The Common Head' Cold and Its Complications. By Walter 

A. Wells, A.M., M.D., F.A.C.S. Pp. 225; 15 illustrations. 

New York: The Macmillan Company, 1929. Price, S2.75. 

The author states as the object of this book the presentation to 
the layman of “ the best and most recent knowledge of the profes- 
sion on the subject of the origin and nature of the common cold and 
its complications —why we catch them, how we can avoid them and 
what we can do to get rid of them.” This he has succeeded in doing 
very well and the reader will find the work adequate, well expressed, 
interesting and accurate. The Reviewer is, however, a bit puzzled 
over what purpose might be served in a book for laymen by an illus- 
tration of the author’s method of vessel ligation in tonsillectomy. 

R. K. 


Outline of Preventive Medicine.. By twenty-one contributors. 

Pp. 398. New York: Paul B. Hoeber, Inc., 1929. Price, S5.00. 

Most works on preventive medicine have presented the subject 
from the standpoint of the specialist in public health, hygiene and 
sanitation. This book, on the contrary, is written expressly for 
medical practitioners and students, with the purpose of emphasizing 
preventive measures as applicable in general practice. A group of 
eminently qualified writers have contributed chapters on such sub- 
jects as the Periodic Health Examination; General Medicine; the 
Surgical Aspects; preventive medicine in the specialties: Allergy, 
Tuberculosis, Orthopedics, Obstetrics, Gynecology, Pediatrics, Ner- 
vous and Mental Disease, Dermatology, XJrology, Venereal Diseases, 
Diseases of the Eye, Ear, Nose and Throat, Industrial and Occupa- 
tional Diseases, etc. The various fields have been adequately and 
well presented. The chapters on the general medical and the "surgi- 
cal aspects are, however, too short, with more emphasis on early 
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diagnosis than on original prophylaxis. There is some unnecessary 
duplication (for example, asthma, tetanus, diphtheria, syphilis, 
rabies, etc.). Three pages are devoted to typhoid fever, but only 
three lines to undulant fever of bovine origin. These are, however, 
minor defects; the book really represents a valuable contribution to 
this important field and is to be recommended highly to practitioners 
and students. The volume itself is a very creditable product of the 
bookmaker’s art. R, IC 


Disease and the Man. By George Draper, M.D. Pp. 270; 

52 illustrations. New York; The Macmillan Company, 1930. 

Price, §4.50. 

In this volume are set forth the author’s further studies since the , 
publication in 1924 of his book. Human Constitution. The argu- 
ment: If persons with certain disease tendencies are subjected to 
analysis of their morphology, physiology, psychology and immunol- 
ogy, there is found a high degree of correlation between these 
phases of the individual, so that knowledge of one phase makes it . 
possible to predicate, at times with surprising accuracy, the charac- 
ters constituting one or more of the others. The part played by 
heredity, modified by environmental factors, in determining the 
individual’s constitution is discussed in the chapter on Genetics. 
Under Morphology are described methods of anthropometry and 
findings in a number of disease groups. There follow chapters on 
The Influence of Sex, on The Psjmhologic Panel, a Clinic for the Pre- 
sentation of Constitutional Type (as given by the author before 
senior medical students) and a closing chapter: The Patient and 
His Physician (originally written as a lecture for laymen, even more 
valuable to physicians). The whole subject is most important and 
as the author, a pioneer in the field, presents it, one of great interest 
and fascination. Physicians and medical students will find this 
book instructive and delightful reading. R. K. 


What Everyone Ought to Know. By Olr^er T. Osborne, 

M.D. Pp. 313. Springfield, 111.: Charles C. Thomas, 1929. 

Price, §2.50. 

Applied physiology and hygiene for popular consumption. The 
author’s book contains a surprising amount of information; the 
advice is sane, sound and is wholly untainted with the ^Tad’ 
tendencies so common among those who undertake to tell us how to 
regulate our lives and bodies. In fact, the Reviewer would find 
nothing with which violently to disagree (he was delighted with the 
chapters on Nutrition, Foods, Diet and Promotion of Health; a bit 



d’herelle: bacteriophage And its clinical applications 573 

surprised at the alleged villainous character of the bristle tooth 
brush and at the omission of the alcohol question; he is sure that the 
statement, “It is the iron constituent of the blood that changes 
the carbon dioxide to oxygen” was 'unintentional). The style is 
chatty, occasionally a bit garrulous and tautologic, but always 
interesting. Physicians may well recommend this excellent book 
to their families and patients. R. K- 


Report on Mussel Purification. By R. W. Dodgson, M.D. 

(Bond.), M.R.C.P. (Bond.), M.R.C.S. (Ep.). Pp. 498; ,65 

illustrations. Bondon; His Majesty’s Stationery Office, 1928. 

Price, £1, Is. 

This exhaustive studj^ deals primarily with the subject of mussels, 
but much of the data is applicable also to shellfish in general and to 
oysters in particular. 

The principal topics considered are; pathologic conditions which 
may follow the consumption of mussels (typhoid, mussel poisoning 
and the like) ; the pollution of shellfish beds, together with methods 
of detection, prevention and palliation; the physiology of mussels 
and experimental and practical methods of purifying them when 
polluted; tests to determine the efficiency of purification; bacterio- 
logic methods and standards of purity. 

. The book is well printed on a good grade of paper, and is service- 
ably bound. The illustrations are excellently done and instructive. 
There are 126 bibliographic references. 

The principal use for this work will be in the hands of public 
health workers and those concerned with the cultivation of shellfish. 

F. B. 


The Bacteriophage and Its Clinical Applications. By F. 

D’Herelle, Professor of Bacteriology. Pp. 254. Springfield, 

111.: Charles C. Thomas, 1930. Price, S4.00. 

This book is well printed, on a good quality of paper, and is 
serviceably bound. 

^ The subject matter is divided into seven chapters, dealing respec- 
tively with Bacteriophagy, Bacterial Mutations, Nature of Bac- 
teriophage, Infectious Disease, Recovery and Immunity, The Use 
of Bacteriophage, and Conclusions. 

These sections cover the essentials necessary to an understanding 
of the development and mechanism of bacteriophagy. 

The material is logically and interestingly presented, in a style 
which can be readily followed, although the author states his viev's 
with such finality that one cannot help feeling he attaches too little 
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weight to conclusions of other workers who also have contributed 
to our knowledge of this important subject. 

Since this book is intended primarily for physicians, there is too 
little space devoted to the methods of preparation of bacteriophage 
filtrates and the details of their therapeutic use. It seems to the 
Reviewer that it would be well if there were more discussion of the 
type of cases in which bacteriophage therapy is unsuccessful, and, 
if possible, the reasons for the failures reported by other observers, 
and suggestions for overcoming them. F. L. 


Inc'ompatibility in Prescriptions and How to Avoid It. By 

Thomas Stephenson, D.Sc., Ph.C., F.R.S. (Edin.),- F.C.S. 

Pp. 61. New York: Paul B. Hoeber, Inc., 1929. Price, $1.50. 

A CONCISE statement of the general principles underlying incom- 
patibilities, following an outline form, with numerous examples and 
a list of incompatibilities according to drugs, alphabetically arranged. 
A valuable book, it would have been made still more so jf it had 
been made up in a handy pocket size. R. K. 


Alimentary Anaphylaxis. By Guy Laroche, Charles Richet 
Fils and Francois Saint-Girons, Paris, France. Forward by 
Prof. Charles Richet of the Faculty of Medicine of Paris; 
translated by Mildred P. Rowe and Albert H. Rowe, M.D. 
Preface by Albert H. Rowe, M.D. Pp. 139. Berkeley: 
University of California Press, 1930. Price, $2.00. 

Written in 1919 by three French physicians who theorized rather 
far on the basis of their clinical observations, this little book on food 
allergy has found much confirmation in the intervening years. It 
will be of interest to those engaged in this special field. The transla- 
tion is excellent, R- R- 
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NEW BOOKS. 

The Surgical Clinics of North America, Vol. 10, No. ^ (Southern Number, 
August, 1930). Pp. 268; 96 illustrations. Philadelphia: W. B. Saunders 
Compan}’-, 1930. 

Medical and Surgical Year Book, Physicians Hospital of Plattsburgh, Vol. 1, 
1929. Pj). 322; illustrated. Plattsburgh: The William H. Miner 
Foundation, 1930. 

* Reviews of titles followed by an asterisk will appear in a later number. 
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' Dietetics and Nutrition* By Maddb A. Perry, B.S. Pp. 332. St. 

Louis; The C. V. Mosby Company, 1930. Price, $2.50. 

Krankheiten und Hygiene der Warmen Lander* By Prof. Dr. Reinhold 
Ruge, Prof. Dr. Muhlens, and Prof. Dr. Max zur Verth. Pp. 494; 
496 illustrations. Verlag, Leipzig: Georg Thieme, 1930. Price, M. 39.60. 
Heat Pyrexia. No Heat Stroke. No Heat Fever. By C. J. McCartie: 
M.A., M.D., M.Ch., Lt-Col., I. M. S. (retired). Pp. 27. Dublin, 
Browne & Nolan, 1930. Price, 1/-. 

Recent Advances in Chemotherapy.* By G. M. Findlay, O.B.E., M.D.j 
D.Sc., with a Foreword by C. M. Wenyon, C.M.G., C.B.E., M.B., B.S., 
B.Sc., F.R.S. Pp. 532; 15 illustrations. Philadelphia: P. Blakiston’s 
Son & Co., Inc., 1930. Price, $3.50. 

The Physiology of the Vesiilnlar Apparatus.* By Mario Camis; translated 
and annotated by R. S. Creed, B.M., B.Ch., M.A. Pp. 310; 65 illus- 
trations. New York: Oxford University Press, 1930. Price, $7.50. 
Tropical Medicine in the United Stales.* By Alfred _C. Reed, M.D. 
Pp. 410; 60 illustrations. Philadelphia; J. B. Lippincott Company, 
1930. Price, $6.00. 

A Compilation of Culture Media.* By Max Levine, Ph.D., and H. W. 
ScHOENLEiN, M.S. Pp. 969. Baltimore; The Williams & Wilkins 
Company, 1930. Price, $15.00. 

Handbook of the Vaccine Treatment of Chronic Rheumatic Diseases.* By H. 
Warren Crov'e, D.M., B.Ch. (Oxon.), M.R.C.S., L.R.C.P. Pp. 52. 
New York: Oxford University Press, 1930. Price, SOji. 

Elements of Psychology for Nurses.* By Rev. James Francis Barrett. 
Pp. 326; 8 illustrations. Milwaukee; The Bruce Publishing Company, 
1930. Price, $2.50. 

Feeding in Infancy and Childhood.* ^ By I. Newton Kugelmass, M.D., 
Ph.D., Sc.D. Pp. 345; 37 illustrations. Philadelphia: J. B. Lippincott 
Company, 1930. Price, $6.00. 

Burns — Types, Pathology and Management.* By George T. Pack, B.S. 
M.p., and A. Hobson Davis, B.S., M.D. Pp. 364; 60 illustrations. 
Philadelphia; J, B. Lippincott Company, 1930. Price, $6.00. 

Chnnic Nasal Sinusitis.* By Patrick Watson-Williams. Pp. 221; 110 
illustrations. New York; William Wood & Co., 1930. Price, $5.00. 


NEW EDITIONS. 

Injuries to Joints.* By Sir Robert Jones, Bart., K.B.E., C.B. Pp. 195; 
29 illustrations. Third edition. New York: Oxford University Press, 
1930. Price, $2.00. 

Manual of Physiology.* By H. Willoughby Lyle, M.D., B.S. (Lond.), 
F.R.C.S. (Eng.), and David De Souza, M.D., D.Sc. (Lond.), F.R.C.P. 
(Lond.). Pp. 820; 138 illustrations. Third edition. Neiv York: 
Oxford University Press, 1930. Price, $5.25. 

A System of Clinical Medicine.* By Thomas Dixon Savill, M.C. (Lond.) . 
Pp. 1019; 167 illustrations. Eighth edition. New York- Wilhani 
Wood & Co., 1930. Price, $10.00. 

Pe^onal and Community Health.* By Clair Elsmere Turner M.A 
Dr. P.H. Pp. 443; 62 illustrations. Third edition. St. Louis- The 
C. \. Mosby Company, 1930, 
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Immunity of Certain Anatomic Regions From Lesions of Skin 
Leprosy. — Leprosy is by no means an easy disease to diagnose. Under 
certain conditions the typical case may be recognized by the tyro. On 
the other hand, men with extensive experience with the disease are 
often at a loss to know if the patient does not or does have the disease. 
Hopkins, Denney and Johansen {Arch. Dermal, and Syph., 1929, 20, 
767) have studied the location of the lesions of leprosy in 302 patients, 
245 of whom had typical leprous skin lesions. They write that certain 
areas of the body are conspicuous as a result of their exemption from 
the involvement of the leprous lesion. This is certainly a diagnostic 
observation of considerable importance. The areas in which macules, 
infiltrated patches and nodules of leprosi"^ practically never occurred 
are those sites which are least exposed to irritation from such sources 
as sunlight, heat, cold, pressure, friction and other stimuli likely to 
produce local hyperemia. The posterior inferior auricular area, the 
cavum conch®, the orbital surface of the nose, the lateral palpebral 
area, the axilla, the inframammary fold in women, the interdigital sur- 
face and the perineum were exempt from lesions in all cases. The scalp, 
mesolabial fold and the sulcus of the upper eyelid were involved in only 
2, 4 and 2 instances. The authors suggest that in these areas mentioned 
conditions are not favorable to the growth of the bacillus of Hansen. 

Recoveries from Leprosy.— An Analysis of the Records of 65 
Cases. — Denney, Hopkins and Johansen {Pub. Health Rep., 1930, 45, 
667) report on 65 patients who have been admitted to the National 
Leper Home at Carville with leprosy and who have been discharged 
from that institution as cured. -They make a note in their paper that 
between the time of the presentation of this report and January 23, 
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1930, 8 additional lepers were paroled. This makes a total series of 
73 patients who have been observed in the last ten years in whom there 
have been something under 3 per cent of relapses. This is a very re- 
markable record, indeed, and it discounts clearly the idea held from 
time immemorial that leprosy is incurable. Some of these patients 
had been in the leprasorium for many years. Some of them had no 
sequelfE of leprosy when they were discharged and few of them had 
marked leprous sequelae, such as total blindness, loss of all phalanges 
and similar leprous lesions. The majority of these patients received 
chaulmoogra oil; 55 received a crude oil; 12 received intramuscular 
injections of benzocain-ehaulmoogra oil; 21 received ethyl esters of 
chaulmoogra oil by intramuscular injection. It should be appreciated 
that in this group of patients many received several forms of treatment. 
In addition to those who may have received chaulmoogra oil by mouth 
as well as by injections, there are some who were given mercurochrome 
intravenously, several who took Fowler’s solution and several who were 
given salvarsan. In addition to the chaulmoogra oil and more or 
less specific treatment, certain hygienic, physiotherapeutic and psycho- 
therapeutic measures were also employed in the treatment of these 
patients. Of these 65 patients whose clinical history is detailed in 
the report, 12 were of the nodular type of leprosy, who remained in 
the hospital on an average of five and four-fifth years. Twenty-six 
of the patients were of the mixed type, hospitalized for an average of 
five and a half years, and 27 of the paroled cases were of the anesthetic 
type with an average period of hospitalization of nine years. This 
splendid record of cures must be of tremendous interest to the leper 
himself. One of the features of the disease that has to be combated 
most consistently is the tremendous mental depression under which 
the patients labor. Knowledge of the increased tendency to cure the 
disease should certainly greatly enhance the possibility of ultimate 
recovery. 


The Circulatory Failure of Diphtheria, III. The Treatment of the 
Circulatory Failure of Diphtheria. — In an earlier communication 
ScHWENTKER and Noel discussed the evidence which indicated to 
them that circulatory failures in diphtheria may be of two types: an 
early failure occurring as a part of a general toxemia, and late failure 
probably due to inflammatory reactions in the heart and conduction 
system developing during the process of regeneration and repair. They 
(Schwentker and Noel, Bnll. Johns HopJdns Hosp., 1930, 46, 359) now 
write that; as the mechanism of production of the two types of circula- 
tory failure differ so essentially, it correspondingly follows that the 
treatment of the two types of failure should be entirely different. . In 
tlie acute, early failures because of the disturbance of carbohydrate 
metabolism tliat occurs in diphtheria poisoning, glucose should be given 
in large quantities at frequent intervals and guarded by insulin. Specifi- 
cally, the general management of such cases includes a preliminary 
dose of antitoxin, mentioned in the article as being “large.” If no 
reaction has taken place a half an hour later, 10,000 to 20,000 units 
of antito.xin plus 20 gm. of a 50 per cent solution of dextrose are given, 
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10 to 20 units of insulin being given witli the dextrose.' .At intervals 
from ten to twenty-four liours, the intrcavcnous injection of dextrose is 
repeated, always being supplemented by insulin, a unit of insulin for 
each 1 to 2 gm. of dextrose. After the first two injections a 10 per cent 
solution of dextrose is given in order to get the beneficial effects of the 
additional fluid. In the 14 patients tliat they ti’eated in this manner, 
all of whom appeared close to death, several of whom were unconscious 
when first seen, 13 survived. 


Experimental Epidemiology of Tuberculosis, The Effect of Crowd- 
ing Upon Tuberculosis in Guinea Pigs, Acquired by Contact and by 
Inoculation. — Lurie (J. Exper. Med., 1930, 51, 729) writes that there 
has been some question as to whether or not normal guinea pigs in the 
same room but not in the same cage with tuberculous animals may 
acquire the disease. In order to reinvestigate the question he exposed 
103 guinea pigs who apparently Avere nontuberculous in the same room 
with a series of animals that had the disease. Fifteen of these pigs, 
or 14.5 per cent, developed tuberculosis after a long period of e.xposure, 
the shortest time in Avhich tuberculosis developed being eight months. 
Most of the guinea pigs were exposed for thirty-two months Avithout 
becoming tuberculous. The possibility arises tliat this freedom from 
the disease may be due to a natural resistance to tuberculosis or to an 
acquired immunity developed after long-continued exposure. The 
animals that died evinced a characteristic chronic type of the disease. 
There Avas marked involvement of the lungs, frequently cavity forma- 
tion, extensive tuberculosis in the tracheobronchial lymph nodes, Avliile 
the cerAu’cal and mesentery glands Avere but slightly affected. 


SURGERY 


UNDER THE CHARGE OF 

T, TURNER THOMAS, M.D., 

rmUADELPHIA, PA. 


Bone-block Operation for Dropfoot: Analysis of End Results. — 
Campbell (J. Bone and Joint Surg., 1930, 12, 317) claim that that the 
object of the method is to construct an osseous process posterior to the 
ankle joint, Avhich is attached to the os calcis and AAdiich will impinge 
upon the articular surface and the posterior surface of the tibia, block- 
ing ankle motion at about 10 degrees of plantar flexion. The operation 
is simple, as the bone for transplantation is usuallj'^ aA^ailable from 
associated operatiA>-e procedures. Apparatus ma}’’ be discarded as a 
natural internal brace is constructed. Muscle poAver is conserved by 
OA-'ercoming the constant force of graAoty. PreAfention of OA’^erstretch- 
ing may of itself permit a return of dormant muscle poAver. Rocker 



SURGERY 


579 


motion of the ankle joint is conserved. Stabilization is rendered more 
effective by the bone block and incident additional fusion induced 
between the astragalus and the os calcis. The percentage of satisfac- 
tory and permanent end results in the stabilization of paralytic feet has 
been found to be thus materially increased. 


Goitrous Enlargement of the Thyroid Gland Due to Amyloidosis. — 

Hunter and Seabeook {Arch. Surg., 1930, 20, 762) _ state that a 
reported instance of advanced amyloidosis of the thyroid gland, pro- 
ducing enlargement of the gland and symptoms of pressure stenosis of 
the trachea, is chronic pulmonary tuberculosis. It is the most common 
cause of amyloid formation and adequately explains its presence in 
this case. The results of the Congo-red absorption test indicates that 
the patient did not have a widespread amyloidosis. The present study 
confirms the observation of previous investigators that in the thyroid 
gland amyloid substance is deposited chiefly in the vascular interalveo- 
lar spaces. Amyloidosis of the thyroid gland is seldom encountered in 
surgical practice. The nature of the process may be suspected or 
diagnosed at operation by the bacon-like or fatty appearance of the 
gland and distinguished from a malignant process by the almost com- 
plete lack of hemorrhage during the course of the operation. 


Carcinoma of the Small Bowel.— Rankin and Mayo {Surg., Gynec. 
and Obst, 1930, 1, 939) refer to the cases of carcinomata and sarcomata 
reported in the literature, but base their study on the carcinomata of 
the small bowel appearing in The Mayo Clinic from and including the 
year 1919, Judd having reported on the cases before that year. Between 
January 1, 1919, and October 1, 1929, inclusive, carcinoma occurred in 
the small bowel 31 times as compared with 2775 times in the large bowel 
and rectum and 2646 times in the stomach. Adding Judd’s cases, 
reported in 1919, there have been 55 cases of carcinoma of the small 
intestine compared with 4597 of the large bowel and rectum together, 
and 4335 of the stomach. It represents, at The Mayo Clinic, 0.062 per 
cent of the cases of carcinoma of the gastrointestinal tract. The primary 
signs and sj’^mptoms are directly relative to intermittent obstruction 
and to secondary anemia. Duration of symptoms varies with the indi- 
vidual case, but the average is fourteen to fifteen months. A movable 
tender mass that “slips away from the fingers” should arouse suspicion. 
The tendency, as noted in the history, is for constipation to be a rather 
constant symptom and for it to become increasingly obstinate, although 
occasionally it is interspersed with attacks of diarrhea. Repeated tests 
for occult blood are important in suspicious cases. Roentgenologic 
examination is of particular importance only from a negative standpoint 
in the present state of knowledge, but it seems likely that future 
progress along diagnostic lines will make the roentgenologic examination 
much more accurate and .definite. Resection and end-to-end anasto- 
mosis is the surgical procedure of choice. When this is not possible 
lateral enteroanastoraosis should be dpne to short-circuit the obstruc- 
tion. The prognosis is poor regardless of The procedure. Metastasis 
takes place early. 
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ASSISTANT PROFESSOR OP CDINICAL MEDICINE, CORNELE UNIVERSITY MEDICAL COLLEGE, 

NEW YORK CITY, 

AND 

SOMA WEISS, M.D., 

ASSISTANT PROFESSOR OF MEDICINE, HARVARD JIBDICAL SCHOOL, 

BOSTON, MASS, 


Investigations on the Action of Novasurol on Trichinosis in Rats. 
— Citing the very favorable results in the treatment of 2 cases of trichin- 
osis in man reported by Jochweds and Pekielis, Chukki {Klin. Welmschr. 
1930, 9, 298) made a series of carefully controlled studies on the action 
of novasurol on trichinosis in rats, from which he finds that novasurol 
exerts no inhibitory or destructive action on the intestinal, blood or 
intramuscular trichina. Furthermore there is no apparent influence 
on the course of the disease in rats caused by the injection of novasurol. 


The Use of Emetin in Nonamebic Abscesses of the Lung.— Evidence 
is available in the literature that emetin is a useful therapeutic agent 
in a number of other conditions besides amebiasis. Its use is advocated 
in certain cases of acute and chronic bronchitis, in spirochetosis of the 
lungs, and in cases of pulmonary hemorrhage. Nubert and Branis- 
TEANU {Presse mid., 1930, 9, 132) have used emetin hydrochlorid with 
beneficial effect in 2 cases of nonamebic pulmonary abscesses and in 
4 cases of purulent non-"fuso-spirochitic bronchitis.'' In one of the 
patients with pulmonary abscess daily subcutaneous injections of 
0.04 gm. of emetin hydrochlorid resulted in prompt decrease of the 
fetid expectoration. In about seventeen days the patient felt well 
and Eoentgen ray examination showed that the shadow due to the 
abscess had disappeared. In the other cases, repeated injections of 
doses of 0.02 and 0.04 gm. caused the disappearance of the purulent 
nature of the expectoration but the objective e^^dence of the pulmonary 
pathology persisted. The authors claim that in purulent bronchitis 
emetin is a useful drug; it causes a decrease in the amount of the secre- 
tion and the disappearance of the fetid odor of the sputum. It also 
causes improvement in the general condition of the patient. 

Endonasal Application of Insulin.— WASSERarEVER and Schaefer 
{Med. Klin., 1930, 26, 474) report the results of investigations designed 
to determine whether or not a satisfactory method for administering 
insulin intranasally could be developed. They employed in their tests 
both normal persons and those suffering from the milder forms of dia- 
betes. To these, under well-controlled conditions, they administered 
insulin intranasally in the form of powders, as well as in solution, and 
in doses varying between 10 and 100 units. Control observations were 
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made with the administration of the same preparation of insulin by the 
usual subcutaneous method. Among the preparations studied were 
dried insulin powder mixed with sodium borate, with saponin, caffein, 
theocin and primary phosphates. They also employed a mixture of 
insulin with desoxycholic acid. Of these the most effective and the 
least objectionable was the mixture with sodium borate. That with 
desoxycholic acid proved irritant and was very objectionable in taste. 
That with saponin was very irritant, while the remaining mixtures 
exerted no insulin action. Simple solutions of insulin in water or in 
physiologic saline were administered in the form of sprays and also by 
means of cotton tampons saturated with the solution. With these 
solutions applied by either method and with the powder containing 
sodium borate they observed in both normal and mildly diabetic persons 
inconstant and only mild reductions in the blood sugar together with 
the frequent reappearance of sugar in the urine shortly after the admin- 
istration. They found further that no greater effects were produced 
by doses of 50 to 100 units than were obtained in the same persons from 
doses of 10 to 20 units. Efforts were made to determine the reason for 
the frequent ineffectiveness of nasal administration and the reason for 
the failure of large doses to be more effective than small ones, but these 
efforts yielded no satisfactory explanation. The authors conclude that 
the endonasal administration of insulin may be of slight value in mild 
cases of diabetes, but that it is not of sufficient trustworthiness to 
warrant its recommendation. 


The Treatment of Carbon Monoxid Poisoning by Ultraviolet Irradia- 
tion. — Acting upon the observations of Haldane and of Hartridge, 
which show that the dissociation of CO hemoglobin is markedly in- 
creased under the influence of the ultraviolet light, Koza {Med. Klin., 
1930, 26, 422) declares that a similar increase in the elimination of CO 
can be produced in animals poisoned thereby. In a series of experi- 
ments in which the usual methods for resuscitation were employed, 
including the administration of oxygen, carbon dioxid and respiratory 
stimulants, those animals which were also exposed to the ultraviolet 
rays of a quartz lamp showed considerably more rapid recovery than 
did those not so exposed. Following these experiments, two sisters 
who had been simultaneously poisoned by CO were observed, the one 
being treated in the usual manner and the other in precisely the same 
way with the addition of forty minutes’ exposure, during treatment, to 
the mercury-vapor lamp. The irradiated patient showed a much 
more rapid elimination of CO and a much more rapid recovery of 
consciousness than did her sister. The irradiation employed was 
sufficiently intense to produce as its only unfavorable result a moderate 
degree of burning of the skin. Although this is the only controlled 
observation on man, the author finds in other cases evidence that the 
addition of radiation therapy is beneficial in the treatment of CO 
poisoning. 


Clinical Observations on the Depressant Action of Insulin Upon the 
Genital Organs.— Levai {Med. Klin., 1930, 26, 313) states in detail 
ins observations on 3 patients, 1 man and 2 women, in whom the 
functions of the genital organs were markedly depressed by the more 
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or less continued administration of small doses of insulin given for the 
purpose of improving nutrition. All patients were nondiabetic. In 
the case of the man impotence was produced, while both women 
endured periods of amenorrhea. In none of these patients was it 
possible, bj' the most searching examination, to discover any organic 
reason for the disturbances in their sexual functions, and in all 3 spon- 
taneous recovery took place after cessation of insulin. Similar instances 
have not been found in the literature, but the author is able to support 
these human observations by references to similar depressant actions 
upon the sexual organs observed in experimental animals. He believes 
that insulin probably brings about these effects through a disturbance 
in the balance between several of the endocrin glands. In view of his 
findings he warns against the indiscriminate administration of insulin 
for the purpose of improving nutrition, and definitely opposes its 
employment when the improvement in nutrition is sought for purely 
cosmetic reasons. 


PEDIATRICS 


TJNUER THE CHARGE OE 

THOMPSON S. WESTCOTT, M.D., and ALVIN E. SIEGEL, M.D., 

OP PHIIM-DEEPHIA. 


The Early Diagnosis of Whooping Cough.— McGee (Fa. Med. 
Monthly, 1930, 57, 165) made a positive diagnosis of this disease in 64 
cases from the character of the cough, presence of an epidemic or history 
•of exposure, the usual absence of any marked signs of bronchitis, 
laryngitis and postnasal discharge with a leukocytosis, showing as an 
absolute and relative increase in lymphocytes. The cough that was 
considered suspicious was an afebrile one, paroxysmal and spasmodic 
in character, which increased in intensity and was worse at night, and 
which failed to respond to usual treatment. White and differential 
blood counts were made after the child had had the suspicious cough 
lasting from seven to ten days. In 14 of these cases a negative diagnosis 
was made after a cough lasting from ten to twenty-one days. In no 
afebrile disease with cough is there so great a leukocytosis with such a 
high percentage of lympliocytes. The leukocyte counts in this series 
varied from 10,000 to 46,000 with an average of 19,273 leukocytes, 
while from 50 to 90 per cent of lymphocytes were noted with an average 
of 68.2 per cent. 

Whooping Cough; Early Diagnosis by the Cough-plate Method. — 
Sauer and Hambrecht (J. Am. Med. Assn., 1930, 95, 263) claim that 
the cough plate is the best means of early diagnosis. The disease can 
now be diagnosed before the lymphocytosis and whoop. It is eai'ly 
in the disease that a correct diagnosis is most important because it is 
then that the pertussis bacillus is present in its greatest numbers, 
whereas it is seldom found after the whoop has developed. In an 
analysis of 200 cases, they found that the plate was positive in all but 
1 of 53 patients in the catarrhal stage; in 70 of 107 in the paroxysmal 
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stage and in none of 40 in the period of decline. These figures are in 
agreement with those published by others. A negative plate does not 
exclude wliooping cough. The two most frequent errors in technique 
are that plates are not well enough coughed upon or that tliey are made 
too late in the disease. It is pointed out that this metliod of early 
diagnosis should not be compared with the throat culture in diphtheria. 
In the latter disease the lesion is accessible and the organisms are con- 
stantly present. In pertussis the lesion is not accessible and the causa- 
tive organism as a rule can be isolated only early in the disease. The 
chief value of the early diagnosis is that the patient and the susceptible 
children with whom he has been in contact may be quarantined before 
they in turn expose others. In tliis way the incidence and the mortality 
may be lowered. 

Viosterol; Prophylactic and Therapeutic Dosage. — Hess, Dale and 
Klein (J. Am. Med. Assn., 1930, 95, 316) state tliat several factors 
must be given consideration in the determination of the prophylactic 
dose. It is obvious from the knowledge of tlie pathogenesis of rickets 
that insufficient mineral deposition during fetal life as seen in twins 
and premature infants, rapidly growing infants and babies with repeated 
infections and diarrhea, must be given special consideration. From 
blood chemistry determinations, 10 drops of viosterol in oil a day was 
the smallest dose tliat prevented a fall in both calcium and phosphorus 
from the first to the later months of the first year of life, although in 2 
cases under their observation in which there were diarrhea and infec- 
tion even 20 drops daily was inadequate to prevent a fall in calcium and 
phosphorus. They had no infant on more than 10 drops of viosterol a 
day to develop rickets as evidenced by clinieal, roentgenographic or 
blood chemical studies. As regards the optimum therapeutic dose, it 
was impossible to arrive at a positive conclusion from the small group 
observed. The degree of rickets must be considered in every case. It 
was found that mild rickets would heal frequently on a dosage of from 
10 to 15 drops of viosterol in oil daily while other cases would require 
larger doses. In some severe cases 15 and even 20 drops did not prove 
adequate. Infants on 30, 40, 50 and 60 drops showed uniform healing 
clinically, chemically and by roentgenogram. Toxic symptoms were 
not observed in any of the infants during the period of observation. 
The authors do not wish to state tliat toxic symptoms may not be pro- 
duced by large enough doses of viosterol, but their ini’estigation showed 
a large factor of safety in the administration of larger doses of viosterol, 
at least over limited periods of time. 

The Use of a Modified Drinker Respirator in the Treatment of 
Asphyxia Neonatorum.— INI tjrpht and Coyne (J. Am. Med. Assn., 
1930, 95, 335) report the use of this apparatus in 5 cases of aspliyxia 
neonatorum, with the result that 2 infants survived and 3 died. They 
feel that none of tliese babies would have survived had they not been 
treated witli the mechanical respirator. They doubt if the" respirator 
was responsible for the initiation of the respiration, though it may hai-e 
had a stimulating effect on the respiratory center. The fairlv constant 
increase in respirator\^ power exhibited by infants during two periods 
of observation, indicates that the respiratory supplied adequatelv the 
ventilation needs of these infants during the period before their respira- 
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tory centers began to function. It was not surprising that 3 of the 
infants succumbed in A’iew of the conditions surrounding their births. 
As far as could be learned the use of the mechanical respirator played 
no part in causing these deaths. The 2 infants that survived would in 
all probability have died had it not been for their prolonged mechanical 
artificial respiration. At least the mechanical respirator supplied an 
adequate degree of ventilation over a long period of time. This is the 
most important point in asphyxia neonatorum. It is of the greatest 
importance to remove the mucus from the respiratory tract before 
beginning the operation of the apparatus. The advantages of this 
method are that it is perfectly safe as has been demonstrated by the 
authors. In addition it is possible to institute treatment in a few 
seconds and to maintain it over a prolonged period. Normal rate and 
depth of respiration can be closely simulated and adequate ventilation 
can be secured. A temperature can be maintained that tlirows no 
undue load on the metabolic activity. Free drainage of the respiratory 
passages can be maintained by adjusting the position of the child. 
The old and violent methods of resuscitation are avoided, and the com- 
- plications incident to them are prevented. 


Calcium Therapy During Childhood.— Ochsenius {Munch, mod. 
Wchnschr,, 1930, 77, S04) emphasizes the great significance of calcium 
therapy in pediatrics, especially in the treatment of rickets. The 
administration of calcium in the form of calcium water is of no particu- 
lar value because in rickets the organism is not able to absorb the 
calcium even though the food contains an ample supply. The retention 
capacity for calcium is increased by ultraviolet irradiation, by cod-liver 
oil that contains phosphorus, and by viosterol. The author recommends 
the following combination: 25 gm. of tricalcic phosphate, 0.2 gm. of 
phosphorus, 5 gm. of viosterol and 250 gm. of cod-liver oil. Of tliis 
mixture the child should receive one teaspoonful twice a day. If the 
rickets is complicated by a neuropathy, spasmophilia results and 
tetany is either manifest or latent. In these conditions large doses of 
calcium are of great help, because the calcium quickly counteracts 
the nervous irritability. The sedative effect of calcium has been demon- 
strated in experiments. . It has also proved helpful in the exudative 
diathesis, especially in the weeping eczema that is accompanied by 
pruritus. The itching is dependent on the condition of tlie nervous 
system and the administration of large doses of calcium counteracts it. 
It also has a drying effect on the eczema. Children with asthma and 
those with relapsing bronchitis may likewise be treated with calcium. 
A difficulty in calcium administration is its unpleasant taste, wJiich 
may be disguised by the addition of cocoa. 

Scarlet Fever; Second- Attacks.— Gabriel and ZiscniNSKY (JaJirh.f. 
Kinderli., 1930, 127, 253) use the term “recurrence” only for the rare 
cases in which both the development and the clinical picture indicate 
an exacerbation of an old latent scarlet fever, and in which there is 
little probability of a new exogenic infection. To all cases in which 
these conditions are not fulfilled, tliey apply the term “second attack.” 
In more than 20,000 cases of scarlet fever that were seen by them in a 
period of seventeen years they found 387 cases of “second attack,” 
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or a percentage of 1.9. The curves of the frequency of first attacks and 
second attacks ran approxinaately parallel. As predisposing factors 
for the development of second attacks of scarlet fever, there are noted 
wounds of various sorts, measles, chicken-pox and serum disease. The 
most common predisposing factor was a recurrence of the first attack. 
The course of second attacks of scarlet fever is usually more severe than 
in first attacks and complications are more frequent. 


DERMATOLOGY AND SYPHILIS 


UNDER THE CHARGE OP 

JOHN H. STOKES, M.D., 
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ASSISTANT professor OF DERMATOLOGY AND SYPHILOLOGY, SCHOOL OF MEDICINE, 

UNIVERSITY OP PENNSYLVANIA. 


Bismuth in the Treatment o£ Syphilis.— Lev aditi {Am. J. SypMlol., 
1930, 14, 156). For the past nine years, Levaditi, Fournier and their 
associates have used bismuth in the treatment of syphilis practically 
to the exclusion of all other drugs. Levaditi reaffirms his principles 
premously reported by him, which include: (1) Bismuth has a curative 
and preventive action in early and late syphilis; (2) it causes the rapid 
disappearance of the spirochete from the early lesion; (3) it sterilizes 
the lymphatic glands; (4) it causes a favorable modification of the 
reactions of the blood and spinal fluid; (5) bismuth exercises a profound 
and lasting curative action in syphilis — principally because of its 
delayed elimination; (6) bismuth acts where arsenic fails (in arsenic- 
resistant cases). To these earlier principles Levaditi has added: 
(7) Bismuth is superior to arsenical therapy with the exception of the 
prompter sterilizing qualities of the intravenous arsphenamins; (8) 
bismuth is absolutely innocuous, providing neither intravenous bismuth 
nor the water-soluble intramuscular preparation is used; (9) bismuth is 
superior in its therapeutic properties to mercury, and (10) bismuth 
therapy is efficacious not only in acquired syphilis but also in hereditary 
and congenital syphilis. The author devotes considerable space to a 
discussion of the proper preparation and salt of bismuth to be used. 
He believes that the most efficacious type is either the insoluble bismuth 
salts in oil suspension or the fat-soluble compound. The main criteria 
in choice depend on the formation of bismuth deposits in the body udth 
the svibsequent formation of bismoxyl, and the actual amount of 
metallic bismuth contained in the preparation. He names tliree classes 
of bismuth compounds as meriting consideration: (1) The iodo-quinin 
salts of bismuth; (2) the oxids or oxycarbonates of bismuth, and (3) 
the fat-soluble derivatives. He favors the use of the latter type of 
bismuth compound and particularly a-carboxethi'l ; b-methyl-nonoate of 
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bismuth (biliposol). Its bismuth content is 0.04 gm. per 1 cc. of the 
oily solution. Experimentally the curative dose varies from 1 to 2 mg. 
of metallic bismuth to the kilogram of body weight. The sterilization of 
local lesions is prompt and its effect on the Meinicke reaction is compar- 
able to the arsphenamins. Clinicallj^ the salt is employed in bi-weekly 
intramuscular doses of 2 cc. of the oil in a series of from ten to fifteen 
injections. The salt is well tolerated and evidence has been gathered 
that the radiographic bismuth shadows are more diffuse and less opaque 
than those of insoluble oily suspensions of bismuth. Renal elimination 
commences rapidly after the injection and is demonstrable up to 
one and a half to bvo months after the cessation. 

(The report together with the continental bibliography appended 
bears evidence that the original enthusiasm of Levaditi and his asso- 
ciates in the exclusive use of bismuth has not declined.)— Editor. 
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Hysterosalpingography.— In a well-presented and excellently illus- 
trated article, Witwer, Cushman and Leucutia (Ayn. J. Roentgenol., 
1930, 23, 125) present their views on the present status of hystero- 
salpingography as a diagnostic measure. They assert that the use of 
iodized oil for outlining the female genital organs is a simple and safe 
procedure, since in a series of 512 cases the only accident observed was 
that of a ruptured tube, which did not lead to any ill effects. The 
method is of great diagnostic value in developmental anomalies of 
the genital organs, in tubal conditions leading to sterility, in certain 
carefully selected cases of pregnancy in which therapeutic abortion 
is indicated or a differential diagnosis from other obscure conditions 
is essential, in uterine tumors excepting malignant ones and in certain 
extrauterine neoplasms. The contraindications to the use of the 
method are recent hemorrhage, inflammatory conditions that are not 
completely quiescent, active infections or malignant growths involving 
the cervix, previous intrauterine interventions, ectopic gestation or 
intrauterine gestation in which a therapeutic abortion is not desired, 
infected cervical or uterine poij'ps and fever. In certain instances the 
injection of iodized oil is of direct therapeutic value. TJie most impor- 
tant practical value of hysterosalpingography in connection with extra- 
uterine tumors is in the differentiation between these and large uterine 
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fibromas, wben an accurate diagnosis cannot be made by the usual 
methods of gynecologic examination. It is advisable in such instances 
to outline the margin of the tumor by a lead wire placed on the abdom- 
inal wall during the taking of the roentgenogram and then to analyze 
the relation of the uterine cavity to the lead wire. If the uterine cavity 
appears of normal shape and size, but on the periphery of the lead wire, 
the condition is that of a cyst, while if the uterine cavity is enlarged, 
distorted and appears in the center or near the center of the lead wire, 
the condition is that of a uterine fibroma. The addition of roentgeno- 
grams in the lateral view will occasionally aid in further substantiating 
the diagnosis. They describe their technique in detail which is generally 
similar to that used by most other workers in this field and is extremely 
simple. 

Results of Treatment in Cancer of the Cervix. — In a most compre- 
hensive statistical study, embracing the material of many of the larger 
European clinics, Feldweg {Zerdralbl. f. Gynak., 1930, 54, 779) has pre- 
sented the results which have been attained by the various methods of 
treatment in most of the usual types of carcinoma of the female genital 
organs. In looking over his tables concerning carcinoma of the cervix, 
it is seen that whereas operation has given an absolute cure rate of less 
than 20 per cent in over 5000 cases, irradiation is somewhat better, but 
the combination of operation and irradiation is probably the best of 
all, giving absolute cure rates varying from 18 to 27 per cent. These 
figures may seem low to some of our readers, but it must be remembered 
that they refer to absolute cure, that is, the number of patients cured 
out of the total number seen, irrespective of the fact that many of the 
cases were beyond help and were given no treatment. I^Tien we come 
to the relative cures, that is, the number of cures obtained from the 
number of patients actually treated, naturally the figures are much 
more promising. In this classification we find that operation alone 
gives 35 per cent and operation plus irradiation or irradiation alone give 
about the same results, except in Heyman’s statistics, where irradiation 
gives over 46 per cent relative cures. These statistics of relative cures 
apply only to the so-called operable cases, and it is well known that 
operability varies with the individual clinic, as is shown in this study 
where it varies from 14 to 62 per cent. In spite of the popularity of 
the Wertheim operation in Germany, the author is of the opinion, as the 
result of this study, that it should no longer be considered as a standard 
method of treatment by itself. It is no longer a question of operation 
or irradiation in a given case, but rather should the patient receive 
operation and irradiation or only irradiation. 

Biologic Test in Diagnosis of Chorionepithelioma. — The value of the 
test which has been described by Aschheim and Zondek in the diagnosis 
of pregnancy seems to be fairly well established. For the benefit of those 
who may not be familiar with it, the test is based upon the proven 
fact that pregnant women excrete large amounts of hypophyseal hor- 
moim in the urine. When the urine from pregnant women is injected 
into infantile mice, corpora lutea and hemorrhages are formed in their 
ovaries. As a result of many tests, it is claimed to be positive in 98 
per cent of the cases of pregnancy, even in the early days.' In cases of 
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ectf>pie ge.stalion <and abortion tlic test is positive as long as living fetal 
tissue is in biologic contact with the blood of the mother. In an article 
by Aschheim {Am. J. Ohst. and (Jyncc., 1930, 19, 335), who is one of 
the discoverers of the test, in addition to emphasizing the value of the 
test in the types of cases mentioned, he states that the test has been 
found strongly positive in hydatidiform mole and in chorionepithelioma. 
In one instance it was twelve times stronger than the reaction usually 
obtained in the second month of gestation (measured by the minimum 
dose of urine, which gave a positive mouse test). Since tliere is no 
embryo in hydatidiform mole, it must be the living tissue of the mole 
that is responsible for the reaction. He feels that one should make this 
test whenever there is a clinical suspicion of chorionepithelioma and 
always after a hydatidiform mole has been expelled. The test, however, 
may remain positive after hydatidiform mole as long as two months 
without evidence of chorionepithelioma, so that this must be taken into 
consideration. 


OTO-EHINO-LAEYNGOLOGY 


UNDER THE CHARGE OF 

deWAYNE G. RICHEY, B.S., M.D., 

MERCY HOSPITAE, PITTSBURGH, PA. 


Meatless Diet as a Therapeutic Measure in Meniere’s Disease.— 
Menifere’s disease is characterized, in the order of their appearance, by 
tinnitus aurium, severe vertigo, nausea, vomiting and in many cases 
deafness. These symptoms usually reach their height within an hour 
and then slowly disappear in reverse order. Because Meniere’s histori- 
cal case (1861) was associated with intralabyrinthine hemorrhage, this 
lesion for a long time was regarded as the sole cause of the condition. 
It is now recognized that the symptoms may be due to a variety of 
infectious and metabolic states and vascular derangements affecting the 
vestibular (and often the cochlear) mechanism directly or indirectly. 
For this reason, and because vertigo is its outstanding symptom, many 
instances of vertigo have been regarded erroneously as Meniere’s 
disease. Therefore, it is important that a proper diagnosis be made, so 
that a clearer conception of the etiology, pathology, prognosis and 
treatment be obtained. Consequently, any contribution tending to 
clarify our none too concise ideas of Meniere’s disease should be wel- 
comed. In this connection. Muck {Klin. Wchischr., 1930, 9, 491) 
offers a diagnostic and a therapeutic suggestion. Interpreting the vaso- 
strictor nasal reflex — as manifested by the “mucographia alba” and 
produced by applying epinephrin to the mucosa of the turbinal — as an 
indication of altered intracranial vascular innervation, the^ author 
regards its presence in Meniere’s disease as proof of a causal angiospasm 
of the auditory artery. Because the same reflex has been produced m 
epilepsy and in migraine, and because both of these conditions have 
responded in certain instances to a meatless diet, the author wthdrew 
meat fi'om the diets of several patients suffering from recurrent attacks 
of Meniere’s disease. Those who strictly adhered to the right dietary 
regime were improved. 
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Analogies in Picture in Otosclerosis and Juvenile Diseases of Epi- 
physis. — Investigators into the cause and nature of otosclerosis have 
remarked about its occasional association with certain conditions of 
abnormal osseous development, sueh as osteogenesis imperfecta, and 
have observed a histopathologic similarity between otosclerosis and 
some types of diseases of bone, notably the localized forms, osteo- 
dystrophia fibrosa (ostitis fibrosa). In this connection we take the 
liberty to quote from the Journal of the American Medical Association 
(1930, 94, 2033) that Leiki (FinsJca Idk.-sdllsk. handl., 1930,^ 72, 206) 
“ asserts that many and important features are seen in both disorders 
(otosclerosis and juvenile diseases of epiphysis). “He expressly states 
that mechanical irritation, while it plays a significant part in the 
development of otosclerosis, is no more the primary cause in otosclerosis 
than in juvenile diseases of the epiphysis.” 

Mixed Tumors of Palate. — Mixed tumors of the palate present the 
same distinctive histologic complexities and clinical benignancy as 
those occurring in other oral-fascial structures, especially the parotid 
gland, of which they constitute the characteristic neoplasm. Palatal 
mixed tumors are rare. Probably less than 100 cases are on record. 
Of these approximately one-half have been encountered in the soft 
palate. D’Aunoy {Am. J. Path., 1930, 6, 137) reports 2 cases of 
palatal mixed tumor in females, aged twenty-five and forty-tliree 
years respectively. In the younger individual the new growth occupied 
the soft palate. Sonnenschein (Mixed Tumors in the Soft Palate: 
Reports of Two Cases and a Survey of the Recent Literature, Arch. 
Otolaryngol., 1930, 11, 137) also describes 2 mixed tumors which were 
removed from the soft palates of 2 men, each twenty-nine years of age. 
Both authors recognize the theory of embryonal enclasement as a 
satisfactory explanation of the origin of these tumors. Furthermore, 
they agree that they are essentially benign, even though the micro- 
scopic picture is often suggestive of malignancy. Each writer, too, calls 
attention to the likeliliood of local recurrence, particularly after incom- 
plete surgical removal. Treatment consists in operative ablation, 
except Avhen the growth involves vital structures. When surgical 
intervention is contraindicated roentgen therapy is said to be efficacious. 

A Consideration of Peritonsillar Abscess With a Rational Surgical 
Method of Relief. — In peritonsillar abscess one meets a condition 
sufficiently common in occurrence, painful and debilitating in its course, 
serious in its complications and sequel® and refractory of customary 
therapeutic measures to command the utmost respect and attention. 
As a rule, it is apparent that the prevailing operative approach via the 
palate leaves much to be desired in the surgical management of many 
of these cases. By taking advantage of a more natural point of access 
to those peritonsillar abscesses situated in the supratonsillar fossa, 
(Laryngoscope, 1930, 40, 186) describes a method whereby the 
successive insertions of graduated screw instruments in the cleft beneath 
the plica semilunaris affects adequate evacuation and drainage of the 
pus with a minimum amount of pain, hemorrhage and danger to the 
patient. A companion article by Pelz {Ibid., p. 190) elaborates the 
instrument and site of approach. 
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The Status of Ultraviolet Ray Therapy in Diseases of the Skin.— 
From a review of the literature and his own experience, Schiller 
(Radiology, 1930, 14, 576) arrives at the opinion that very few skin dis- 
eases can actuall^'^ be treated with greater benefit by the ultraviolet 
rays than bj'^ other measures. Those which can are tlie tuberculous 
lesions of the skin and the group of septic conditions including septic 
wounds and ulcers. In other groups the ultraviolet ray has proved to 
be either a more or less indifferent agent or, at best, an adjunct to 
general treatment. While the use of ultraviolet in proper hands is 
accompanied by a minimum amount of risk it is not as foolproof as 
some believe, and cannot be put into the hands of the public for indis- 
criminate application. For example, superficial ulcerations which heal 
slowly and leave a suspicion of malignancy can be produced by over- 
dosage, and many cutaneous diseases are aggravated by light. 

The Value of a Lateral View in the Diagnosis of Pregnancy.— For 
the roentgenologic diagnosis of early pregnancy and multiple pregnancy 
Grier (Radiology, 1930, 14, 571) considers the lateral view to be decid- 
edly more reliable than anteroposterior. When a pregnant woman lies 
on her side the uterus occupies the anterior part of the abdomen and, 
the total dimension of the tissue to be penetrated by the rays is con- 
siderably less than when she lies on her back, and a clearer image of the 
fetus is obtained. In the later months of pregnancy, after the fetal 
head has descended into the pelvis the anteroposterior view is preferable. 

Phytobezoar in the Stomach. — In 1928 Maes collected 139 cases of 
bezoars, of which 23 were phytobezoars. Of the latter, persimmon-seed 
balls seem to be most common, probably because of the high percentage 
of gum and pectin in such masses. Camp (Am. J. Roent. and Rad. 
Theraj}., 1930, 23, 413) reports an additional case. The patient had 
been well until tvm and a half months previously, at which time he had 
eaten a large quantity of persimmons. Gradually be began to have 
epigastric distress with a sensation of pressure and grinding about three 
hours after meals. In view of the history a persimmon-seed ball was 
suspected clinically. The roentgenologic examination with the barium 
meal revealed an extensive mottled central defect in the gastric shadow, 
characteristic of a bezoar. At operation tlie mass of persimmon seeds 
was found to be 15 cm. in length and 5 cm. in diameter. There was 
also a subacute gastric ulcer, wdtli a shallow crater, on the posterior 
W'all just below' the angle. 



NEUROLOGY AND PSYCHIATRY 


591 


Echinococcic Involvement' of Bone.—Echinococcus cysts in man 
occur rarely in the United States and Canada, and the bones are involved 
in less than 2 per cent of . the cases. Stone {Radiology, 1930_, U, 557) 
reports an instance in which the cysts were situated in the ilium and 
sacrum. Starting as a small cyst, echinococcus involvement of bone 
develops into a multilocular cyst with many small ones in the imme- 
diate vicinity. There is no sequestration, no atrophy and no increased 
calcification. Any bone may be affected, but the pelvis, femur, humerus 
and tibia are the commonest sites. 

In the same issue of Radiology (p. 562) Hsieh reports a case observed 
at Peiping, China, in which the pelvic bones and the head and neck 
of the right femur were involved. 

Observations on the Clinical Value of the Roentgen Ray in the Diag- 
nosis of Cardiovascular Disease. — The Roentgen raj^ affords by far 
the most accurate measurements of heart size and shape that can be 
obtained, in the opinion of White {Am. J. Roent. and Rad. Therap., 
1930, 23, 353). In the presence of obesity, emphysema and other 
complications which render physical examination of the heart very 
imperfect, the Roentgen ray sometimes affords the only means of deter- 
mining heart size and shape. Surprising and unexpected findings, such 
as pericardial calcification or aneurysm of the aorta are sometimes 
revealed only by Roentgen study. The size of the aorta and of the left 
auricle, occasionally also of the left ventricle, can be determined only 
by the Roentgen ray. Abnormalities of the hilus shadows and of the 
pulmonary artery are important findings which can be discovered only 
with the Roentgen ray. Observation of peculiarities in pulsation of the 
heart and great vessels is alone worth the trouble of applying this 
method of study. 
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Unusual Case of Cerebrospinal “Giant Cocci” Meningitis.-- Wein- 
berg (.7. Ncrv. and Meni. Bis., 71, 412) observed a case in which no 
typical meningococci were found, but after repeated examinations 
“giant cocci” were found. The patient recovered rapidly following 
the administration of 10 cc. of antimeningococcic serum intracisternally, 
whereas treatment by the lumbar and intravenous routes had been 
unsuccessful. The author believes that large doses of serum are not 
necessary in the treatment of meningitis, and tliat repeated lumbar 
puncture may do considerable damage. The bacteriologic discussion 
IS presented by Robert Koch. 
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Syndromes of Tumors in the Chiasmal Region.—DEERY (J. Ncrv. 
and Ment. Dis., 1930, 71, 383) presents 170 cases receiving a transfrontal 
operation which presented clinical evidence of “chiasmal syndrome.” 
The cases are recorded as follows : Pituitary adenomas, 54; craniophary- 
geal pouch cysts, 47; suprasellar meningiomas, 16; cases with negative 
findings, 15; giomas of the optic chiasm, 14; question of chronic arach- 
noiditis, 13; third ventricle tumors, 4; aneurysm, 3; cholesteatomas, 2; 
sphenoidal ridge meningioma, 1; angiomatous malformation, 1. The 
preoperative and postoperative diagnoses are compared with a view to 
clarifying the differential diagnoses between the various subgroups. Pit- 
uitary adenomas had been misdiagnosed as craniopharyngeal pouch cysts 
in 9 cases; supracellar meningiomas in 7; olfactory groove meningioma 
in 1 ; third ventricle tumor in 1. Of the 9 cases considered to be cranio- 
pharyngeal pouch cysts, 3 showed suprasellar calcification and 1 showed 
intrasellar calcification, indicating that calcification does occur at times 
in pituitary adenomas. Cases misdiagnosed as suprasellar meningiomas 
all showed suggestive evidence of dyspituitarism. “If a middle-aged 
person presenting this differential problem shows a perfectly normal 
sella and no signs of pituitary dysfunction, one can reasonablj’- expect 
to find a small meningioma. If either sellar changes or signs of pituitary 
dysfunction are present the diagnosis is a little less safe to make. On 
the otlier hand, as already stated, all adenomas need not markedly 
change the sella.” Anosmia and uncinate attacks led to the diagnosis 
of one pituitary adenoma as olfactory groove meningioma, although 
characteristic mental findings were absent. As to this group, the author 
believes that clinical evidence of the dyspituitarism when found is 
unsafe to disregard; a normal appearing sella or calcification within or 
above it are both found in patients with pituitary adenoma; a large 
adenoma with widely distended sella may occur at a very early age; 
either homonymous field defects or choked disks may occasionally be 
caused by adenomas. The craniopharyngeal pouch cysts showed a 
rather typical history of gradual dimness of vision and frontal headaches 
over a period averaging two years. Visual defects were present in all 
cases with asymmetrical defects as a rule. Complete blindness oc- 
occurred in 1 and good vision in both eyes in 1. Practically all of these 
cases showed evidence of pituitary insufficiency, and suprasellar calci- 
fication occurred in 72 per cent. Twelve cases were incorrectly 
diagnosed before operation. The other lesions causing the chiasmal 
syndrome are analyzed in a somewhat similar way. The author calls 
attention to the fact that there is a strong clinical similarity between the 
groups, and there is considerable possible variation in the syndrome 
itself. 


The Role of Psychical Factors in the Production of Organic Nervous 
Disease.— Rabiner and Keschner (J. Ncnrol. and PsychopathoL, 
1930, 10, 311) state that many patients who are diagnosed as functional 
later show undoubted evidences of organic nervous disease. This 
raises the question as to what relationship may exist between the func- 
tional and organic syndromes presented. The clinical experience of 
these authors suggest to them that some organic nervous diseases may 
occur in two phases, the early, psychic, and the later, organic; that the 
transition between these tsvo phases is imperceptible and can only be 
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appreciated when patients remain under prolonged observation by the 
same observers. They briefly review the literature on the influence ot 
function on structure, and present a thesis that abnormal lipoid metab- 
olism due to psychic factors may produce structural changes in the 
central nervous system which may account for the organic^ clinical 
picture manifested later. They present briefly three cases which were 
diagnosed as functional in the beginning and later developed dystonia 
musculorum deformans. (The thesis presented is general in its impli- 
cations, but the evidence cited applies only to this particular oiganic 
disease.) 
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Radiogenic Microcephaly: A Survey of Nineteen Recorded Cases, 
With. Special Reference to Ophthalmic Defects. — Goldstein {Arch. 
Neurol, and Psychiat., 1930, 24, 102) observed severe disturbances of 
the central nervous system of children irradiated in uiero. Of 75 chil- 
dren so exposed, 20 (26.6 per cent) exhibited marked defects, IS (24 per 
cent) being microcephalic idiots. In previous papers the conclusion 
is reached that pelvic radiotherapy during pregnancy is extremely 
injurious to the fetus. The ocular defects of 19 children whose defects 
were believed to be due to irradiation m utero were thought to be due 
to inliibitions of development of the central nervous system, as mani- 
fested by microcephaly at or shortly after birth. Sixteen women were 
treated with the Roentgen ray, 2 with radium and 1 with mesothorium, 
relatively large doses being given to all the women. Many of them 
received more than one Roentgen treatment. Fifteen women received 
radium therapy during the first four months of gestation, and several 
of them were given one or more treatments in the first month. The 
indications for radium therapy were pelvic disease, tuberculosis, peri- 
tonitis, functional metrorrhagia, amenorrhea and sarcoma of the ovary. 
In 2 women abortion was attempted by the use of the Roentgen rays. 
Reports were available concerning ocular defects in 15 of the 19 children 
born to tliese 16 motliers. The various ejm disturbances were given as 
ankyloblepharon, 3; bilateral chorioretinitis, 2; optic atrophj", 3; strabis- 
mus, 5; nystagmus, 2; microcornea, cataract, defect in the retina, 
abnormal retinal pigmentation, albinic fundus and epicanthus, each 
once. Some children exhibited more than one defect, hlicrophthalmia 
was present in 7 children. Other optic defects were associated with the 
microphthalmia.^ Four children were almost completely amaurotic, 
the blindness being due to optic atrophy, chorioretinitis or to both. 
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It is kno%vn that of 15 children exposed to irradiation in the first four 
months of gestation, 11 (73.3 per cent) manifested disturbances of the 
eye. The remaining 4 children were irradiated for the first time during 
or after the fifth months of gestation. It was observed that of the 
14 microcephalic children who had the round, small type of head, 8 
(57 per cent) manifested disturbances of the eye while 3 (21 per cent) 
did not. The probable connection between fetal irradation, malforma- 
tion of the skull and the occurrence of ophthalmic defects is a matter 
for later discussion. 
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An Epidemic of Influenza in an Isolated Community — Northwest 
River, Labrador.— Smillie (Am. J. llyg., 1930,. 11, 392) studied an 
epidemic of influenza which occurred in Northwest River, an isolated 
communitj'^ in Labrador, in 1928. The date of introduction of the dis- 
ease into the community was known and it was possible to trace the 
epidemie throughout its course. It seems probable that the virulence 
of the infective agent remained fixed, and the dosage was uniform. 
There occurred, however, a marked variation in resistance of various 
individuals to infection. It seems probable that this resistance was 
nonspecific. The infective agent disappeared completely from the 
community in a short time, for a presumably highly susceptible group 
of Indians entered the community one month after the last case had 
occurred and none of them were affected. 


Effect of Repeated Daily Exposure of Several Hours to Small Amounts 
of Automobile Exhaust Gas.— The Public Health Service (Pai. Health 
Rep., 1929, 44, 1260) gives the following data on the effect of carbon 
monoxid in gasoline engine exliaust gas: With the mbjccis at rest or 
exercising mUdly: (1) Exposure to 2 parts of CO in 10,000 caused: (a) 
in 2 hours, slight but not discomforting symptoms in some subjecte; 
(6) in three and a half to four hours, distinct frontal headaches of a dis- 
comforting nature in some subjects; (c) in six and a half hours no occipi- 
tal headaches occurred in any subjects and no symptoms of any kind 
were experienced in 50 per cent of the e.xposures; (d) in three and a lialf 
to four and a half hours a blood satoation of 20 per cent; (e) in five to 
six hours a blood saturation of 25 per cent. Saturation above 25 per 
cent was attained very slowly. (2) Exposure to 3 parts of CO in 
10,000 caused: (a) in less than two hours slight symptoms in some 
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subjects; (&) in two and a half to three hours distinct frontal headaches 
in some subjects; (c) after three hours a few occipital headaches and 
cases of vertigo; (d) in five hours distinct discomforting symptoms m 
more than 65 per cent of the subjects; (c) in two and a half to tliree and 
a half hours a blood saturation of 20 per cent; (/) in three to four hours a 
blood saturation of 25 per cent; (g) in four to four and three-quarter 
hours a blood saturation of 30 per cent. (3) Exposure to 4 parts of 
CO in 10,000 caused; (a) in one and a half to two hours frontal head- 
aches, in some subjects; (b) in two and a half to three and a half a few 
occipital headaches; (c) in three and a half to four hours more than 90 
per cent had distinct frontal headaches, (d) in one and a half to two and 
a half hours a blood saturation of 20 per cent; (e) in two and a half to 
three and a half hours a blood saturation of 25 per cent; (/) in three to 
four hours a blood saturation of 30 per cent. (4) The results of the control 
tests showed that a few cases of headache occurred, but the number 
was probably no greater than might be expected in any group of normal 
men. There was no distinct difference in the character and number of 
symptoms when exhaust gas was entirely absent from the air as com- 
pared with experiments when the air contained exhaust in which the 
CO was reduced to an insignificant amount by carbureter adjustment. 
Although there was a tendency for headaches to appear with a lower 
amount of CO hemoglobin when the latter was attained by exposure to 
the lower concentrations of carbon monoxid, in general, frontal head- 
aches began in some subjects only when the saturation reached 18 to 20 
per cent. A few occipital headaches accompanied by vertigo distinctly 
occurred at 23 to 28 per cent. With exercise: even though of a mild 
form, exercise distinctly augmented the absorption of CO and caused 
symptoms to appear after shorter exposure. Exercise immediately 
after exposure markedly increased the speed of elimination, but this 
procedure is not recommended or advised as a treatment for poisoning 
by CO. Until the supply is exhausted, single copies of this bulletin may 
be had free upon application to the Surgeon General, United States 
Public Health Service, Washington, D. C. Additional copies may be 
purchased from the superintendent of Documents, Government Print- 
ing Office, Washington, D. C., at 15 cents per copy. 


Fatty Degeneration of the Liver and Kidneys in the Dog Apparently 
Associated with Diet.— Sebrell (U. S. Pub. Health Rep., 1929, 44, 
2697) was feeding dogs a diet designed to produce blacktongue, a con- 
dition in the dog which is highly analogous to pellagra in man. Certain 
of the dogs presented a very extensive and readily recognized fatty 
degeneration, especially of the liver and kidneys, though they may or 
may not have presented evidence of blacktongue. The condition could 
not be recognized by a competent veterinary patliologist, and attempts 
to transmit it by inoculation failed. The condition seems to be of dietary 
origin. 


The Pate of Tubercle Bacilli in the Organs of Reinfected Rabbits.— 
Lurie (J. Exper. Med., 1929, 50, 747) states tliat in the presence of a 
certain amount of residual primary lesions, human or bovine tubercle 
bacilli of reinfection are destroyed in all the organs of rabbits without 
any preliminary multiplication. This destruction is not quite complete; 
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a few organisms persist even two inontlis after reinfection. No macro- 
scopic tuberculous lesions due to the reinfection develop in tliese rabbits. 
With the practical disappearance of the primary lesions and tiieir 
enclosed organisms, restricted multiplication of the bovine bacillus of 
reinfection takes place but not tlie extensive growth of tlie virus observed 
in rabbits after a primary infection. In these rabbits slight tuberculous 
lesions develop as compared with the massive tuberculosis of primarily' 
infected rabbits. The human tubercle bacillus of reinfection does not 
multiply at all, nor does it cause any lesions, even when the lesions of 
the primary infection have almost disappeared. Although the rabbit 
destroys efficiently considerable quantities of bovine tubercle bacilli 
of reinfection introduced from without, it may harbor innumerable 
human bacilli in the residual primary lesions of the lung and kidney. 


Pasteurized Dried Fruits.— Fellers (A7n. J. Ptib. Health, 1930, 20, 
180) claims that dried fruits harbor considerable numbers of molds 
and bacteria and also a few yeasts. It is desirable to protect the public 
against bacterial infection from these foods. At least one such outbreak 
has been reported. Dried fruits, such as dates, raisins, figs, apricots 
and prunes, may be pasteurized in paper cartons with moist heat at 
controlled temperatures and humidities. In general, different treat- 
ments are required for each fruit and often each variety must be han- 
dled a little differently. Temperatures which have been found effective 
in greatly reducing the total numbers of microorganisms on diied fruits 
at humidities of 70 to 100 per cent vary from 150° to 185° F. for thirty 
to seventy minutes. Escherichia coli and Eberthella typhosum were 
destroyed in every case where the temperature of the fruit remained 
at 160° F. or above for thirty minutes at relative humidities of 75 per 
cent or more. Commercial processes for the effective pasteurization of 
dates, figs and raisins are now being developed or used. Sulphured 
fruits harbor very few organisms because of tlie inimical effect of sul- 
phur dioxid. Acid fruits are more easily pasteurized than those of 
higher pH. From a public health viewpoint, pasteurization marks a 
definite advance in the merchandising of dried fruits. 
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(From the Thomas Hcnrj’' Simpson Memorial Institute for Medical Research, Uni- 
versity of Michigan.) 

Since tlie report in 1926 by Minot and Murphy^ on the efficiency 
of liver in inducing a remission in pernicious anemia, numerous 
substances have been tried wntb more or less success. These authors 
found that kidney was effective and this observation Avas confirmed 
liy jMcCann.® Castle^ reported successful results with beefsteak 
treated with the gastric secretions of normal human beings, but 
was unable to develop the bemopoietically actiAm substance by 
incubation of beefsteak Avitli gastric mucosa in acid solution. Sturgis 
and Isaacs^ found that desiccated Avhole hog stomach and stoinacli 
defatted with jietvoleum benzine Avas A’ery active in inducing remis- 
sions. These obseri’ations Avere confirmed by Conner,® by Wilkin- 
.son® and others. The present report deals Avith further studies of 
the effect of feeding Avholc, chopped, hog stomach (tAvehmto eighteen 
lionrs old) desiccated and defatted Avith ])etrolciim lienzine, to 
patients Avith true pernicious anemia. 
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noted in their actions on the neurological complications of tlie dis- 
ease. Tiiere appears to be a definite correlation, within certain limits, 
lietween the dosage of dried, defatted stomacli and the number of 
weeks required for the red blood cell count to reach 4,000,000 or 
more per cubic centimeter. This varies to some extent with the 
individual patient, the initial red blood cell count and the state 
of the bone-marrow at the beginning of the therapy. (Chart I.) 

Table I shows that maximum reticulocyte percentages after 
stomach feeding, ■ reached usually on the seventh or eighth day, 
compared with the calculated percentages, derived by Riddle”^ 
from the formula of Minot, Cohn and their associates.^ 

^ 0.73 - 0.2 Eo 
~ 0.73 -f O.SEo 

R = maximum percentage of reticulocytes observed during treat- 
ment 

Eo = red blood cell count when treatment is begun. 


Table I. 


I 


Pa- 

tient 

No. 


Before treatment. 

I 

After treatment, j 

i 

1 Grams of 

1 ' 


1 

Red bloodj Hetno- 
cells, mil- j elobin 
lions per per cent 
o.mm. 1 (Sahli). 

1 

! Period of 
itroatment, 
j iveelts, 

i 

! 1 

Red blood Homo- ! 
cells, mil- globin 
lions per i per cent 
c.mm. i (Sahli). , 

1 

stomach 
per day 
calcu- 
lated 
as fresh 
tissue. 

Maximum 

reticulo- 

cyte 

percentage.' 

Calculated 

maximum 

reticulocyte 

percentage. 


1 

2 

3 

4 

5 
G 

7 

8 

9 ! 

10 i 

11 I 

12 
13 


IG I 
17 j 
IS i 

19 

20 


21 
22 ' 


0.9 

30 

5.0 

4.1 

75 

187 

14.1* 

34.6-45.6 

1.0 

24 

8,0 

4.5 

81 

205 

13.5* 

31.7-3S.0 

1.1 

29 

6,0 

4.0 

77 

200 

18. 8t 

29.0-34.6 

1.1 

28 

9.0 

4.3 

102 

211 

34.1 

29.0-34.6 

1.2 

29 

8.0 

4.0 

81 

143 

21. 3t 

26.5-31.7 

1.2 

33 

4.5 

5.6 

79 

2S1 

36.4 

26.5-31.7 

1.3 

25 

4.0 

4.5 

76 

187 

36.0 

24.3-29.0 

1.3 

30 

7.5 

4.2 

72 

107 

24.1 

24.. 3-29.0 

l.G 

40 

S.O 

4.5 

76 

125 

17.81: 

18.7-22.3 

1.7 

50 

5.0 

4.0 75 

250 

X 


l.S 

44 

8.0 

4.0 

80 

211 

13.6 

15.G-1S.7 

l.S 

38 

7.0 

4.3 

85 

230 

X 


1.8 

36 

10.0 

4.2 

64 

143 

16.6 

‘ 15.6-18.7 

2.2 

49 

5.0 

4.5 

83 

277 

17.6 

10.5-12.9 

2.2 

1 39 

4.5 

• 4.0 

59 

285 

17.4 

10.5-12.9 

2.3 

58 

G.5 

4.6 

99 

200 

10.2 

9. 4-11. G 

2,4 

1 "5 

4.0 

4.3 

80 

200 

X 

2.4 

1 G2 

6.0 

4.5 

90 

206 

4.8 

8.4-10.5 

2.8 

1 04 

G.O 

4.1 

82 

165 

5.1 

.4.9- 6.0 

2.8 


7.0 

4.5 

S3 

215 

5.9 

4,9- 6.6 

2.8 


S.O 

4.2 

94 

206 

5.7 

4,9- 6,0 

2.8 

i 

S.O 

, 

4.0 

84 • 

1S7 

3.3 

4,1- 5.7 


^ “reticulocyte response” to liver therapy just before the treatment was 

t Stomach not defatted. 

X Data incomplete. 
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As Minot and liis associates have so well shown, the I'etienlocyte 
response is an early evidence of the jiotency of a tlierapeiitically 
active preparation for this disease. The table shows the initial 
red blood cell counts and hemoglobin percentages and the number 
of weeks before the count reached 4,000,000 per c.mm. or more, 
except for those patients receiving other treatment subsequently 
or under observation for too short a period. Chart II shows the 
actual maximum reticulocyte response in 21 patients during the 
first two weeks of treatment with dried, defatted stomach made 
from 107 to 285 gm. of fresh whole stomach, as compared with the 



0.5 I.O 1.5 2.0 2.5 3.0 

INITIAL RED BLOOD CELL COUNT 
(MILLIONS PER CU. MHO 


Chakt II. — Relation of maximum reticulocyte percentage and initial rod blood 

cell count. 


reticulocyte response from a potent liver extract made from 400 to 
600 gm. of fresh liver, in similar patients with pernicious anemia. 
Of 22 patients carried to a complete hemopoietic remission, the 
average count at the beginning of the therapy was 1,800,000 per 
c.mm., and the average count at the end of 6.6 weeks was 4,300,000. 
The most rapid remission was in Patient 6, whose blood increased 
from 1,200,000 per c.mm. to 5,600,000 per c.mm. in four and a half 
weeks on a daily dose of dried, defatted stomach tissue made from 
281 gm. of fresh stomach. 

Chart III shows the average increase in red blood cells per week 
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after effective dried stomach therapy. The slight increase during 
the first week, often absent in individual patients, would be mis- 
leading if used as a criterion of the effectiveness of the therapy, in 
the absence of adequate reticulocyte counts. 

Some observations as to the origin of the hemopoietically active 
substances were made in hopes of throwing some light on the nature 
of the material. The desiccated muscle layer of the stomach 
defatted witli acetone was fed in 30 gm. doses (representing 230 gm., 
of fresh muscle) daily to a patient with typical pernicious anemia 
with an initial red blood cell count of 1,070,000 per c.mm. No 
response was noted in ten days. Subsequently this patient had a 
perfect and typical response with whole stomach. The glandular 



Chart III. — Average weekly red blood cell counts (19 patients) treated with 

dried defatted stomach. 


portion of the mucosa, desiccated but not defatted, was fed in 30- 
and 60-gm. doses daily (representing 158 and 316 gm. of fresh 
mucosa) to another patient whose initial red blood cell count was 
1, 2.^0,000 per c.mm. With 30 gm. daily there was a reticulocyte 
response to 6.8 per cent instead of the expected 27.5 per cent. With 
00 gm. tliere was a secondary rise to 9.3 per cent. Subsequently 
this patient received whole stomach (28 gm. of desiccated stomach 
representing 240 gm. of the fresh organ) and had a very satisfactory 
inciease of the reticulocytes to 36.6 per cent, in comparison to a 
calculated rise of 20 per cent. In 4 other patients fed mucosa, 3 

gave no reticulocyte response at all, and 1 gave a que,stionable 
slight rc.sponse. 

These experiments suggest that the muscle layer probably does 
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not contain the hemopoietically active substance in free form and 
corroborates the clinical experience that meat is not effective in 
inducing a remission in pernicious anemia. Some of the hemopoi- 
etically active substance is present in the mucosa. The markedly 
increased activity when both are ground together while in the fresh 
state suggests that there is present in the mucosa an enzyme-like 
substance which acts on proteins and liberates the active principle. 
This is confirmatory evidence to the hypothesis of Castle.^ The 
enzyme is absent in the muscle layer and so no active substance 
develops. Enough protein is present in the mucosa for the “enzyme” 
to liberate some of the substance. The work of Castle suggests that 
this “enzyme” or generating substance is absent in the stomachs of 
patients with pernicious anemia. His evidence is that it is excreted 
by the stomach, and the present work shows that it is in the mucosa 
from which it evidently originates. 

Summary. Desiccated, defatted, whole stomach is effective in 
inducing and maintaining a hemopoietic remission in patients with 
pernicious anemia. Seven to 10 gm. of the dried substance dail}'^, 
representing 50 to 67 gm. of the fresh organ have been found effec- 
tive. A clinical dosage of 10 gm. for each million red blood cells 
deficit per cubic millimeter offers a wide margin of safety. The 
response is similar to that following liver extract, and the average 
increase in the number of red blood cells is about 500,000 per c.mm. 
per week during the first eight weeks. 
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THE TREATMENT OF PERNICIOUS ANEMIA WITH AN 
EXTRACT OF FISH LIVER. 


By Joseph E. Connery, M.D., 

ASSISTANT PROFESSOR OF CIiINTCAI* PATHOIiOGT, NEW YORK "UNIVERSITY; VISITING 
PHYSICIAN TO BEHEEVOE HOSPITATj, NEW YORK. CITY* . 


(Erom tlie Department of Medicine, University and Bellevue Hospital Medical 
College, New York University, and the Third (New York University) Medical 
Division of Bellevue Hospital.) 


Whipple^ established the fact, in animals rendered experimentally 
anemic by repeated bleedings, that of a number of foodstuffs studied 
to determine their hemoglobin regenerating power, mammalian and 
chicken liver and kidney were the most potent. Fish liver was 
found to be ineffective. 

Minot and Murphy^ showed that liver, when fed in adequate 
amounts to patients with pernicious anemia, induces a remission 
and that this remission can be sustained by a suitable maintenance 
dose. Cohn, Minot, Alles and Salter® fractionated mammalian liver 
in an attempt to determine the nature of the active principle or 
principles. Porter^ prepared an active aqueous extract of liver. 
Castle® demonstrated quite effectively that the feeding of the con- 
tents of the normal stomach after a meal of beef can induce a reticu- 
locyte response in patients with pernicious anemia. Sturgis and 
Isaacs® prepared a desiccated extract of hog stomach which was 
found to be potent. 

In this paper we report the effect in pernicious anemia of an 
aqueous extract of the livers of cod, haddock and other members of 
the Gad. cal. family, from which the oil has been removed. Further 
process of preparation is essentially that used in making fraction G, 
as reported by Cohn, Minot, Alles and Salter.® 

, The 6 patients' reported on in this series were typical cases of 
pernicious anemia of the Addisonian type. Daily reticulocyte 
counts, red cell counts, hemoglobin estimations and white cell 
counts were made. The physical condition of the patient permit- 
ting, a control period up to seven days was run. Where this was 
not possible, no patient was included in the study whose reticulo- 
cji:e increase began in less than five days after treatment was 
started. Fisli liver extract'"' was then administered, the daily dose 
usually being divided into halves. Each of these halves was then 
given with an equal volume of ice water by mouth. Meats of all 
kinds were excluded from the diet until the reticulocytes had reached 
their peak and returned to normal. During no phase of the study 
was liver or kidney included in the diet. 


This extract was prepared by the 'Wliite Laboratories, 
referred to as marine liver extract. 


In the paper it is also 
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Plate I is composed of charts showing the reticulocyte curves of 
all 6 patients. The red cell, hemoglobin and white cell determina- 
tions were purposely omitted for the sake of clarity. The average 
number of days elapsing before the reticulocytes began to increase 
definitely in Cases I, II,* III, IV and VI was six. Case V had been 
irregularly and incompletely treated with whole mammalian liver 
before coming into the hospital. His reticulocytes showed a slight 
fiuctuating increase, beginning shortl3>- after treatment was insti- 
tuted, but the definite upward trend did not occur until fifteen days 
of treatment had been followed. The subjective and objective 
improvement in all 6 patients was quite comparable to that seen in 
patients with pernicious anemia treated with adequate amounts of 
whole mammalian liver or of a liver fraction. Table I shows the 
hemoglobin in grams and per cent (Newcomer) and the level of the 
red cells at the end of two weeks’, one month’s and two months’ 
treatment. 

There follow brief protocols of the 6 cases: 


Hemoglobin in Grams and Per Cent and the Le\t:l of the Red Cells at the 
End of Treatment for Specified Time. 

Two weeks. One month. Two months. 


Case. 

Hemoglobin. 

R.b.c. 

Hemoglobin. 

R.b.c. 

Hemoglobin. 

R.b.c. 



Per 


Per 


Per 


Grams. 

cent. 


Grams, cent. 


Grams. 

cent. 


I . 

. 11,1 

65.0 

2.7 







II . 

. 5.5 

32.7 

1.2 

10.9 

64.4 

3.1 

13,6 

80.4 

3.7 

Ill . 

. 9.8 

72.0 

3.2 

10.0 

73.0 

4.1 

10.3 

75.0 

5.4 

IV . 

. 6.1 

45.0 

2.6 

8.7 

63,0 

3.6 

S.9 

65,0 

4.1 

V . 

. 0.1 

45.0 

1.1 

9.8 

72.0 

2.6 

11.7 

86.0 

4,3 

VI . 

. 6. 8 

50.0 

2.1 

7.5 

55.0 

2.2 

8.3 

01.0 

3.4 

Case 

Protocols. 

. Case 

I.-B. 

R., 

female. 

white, aged seventy 

j^ears. 


first hospitalization, had an initial red cell count of 1,990,000, initial hemo- 
globin 44 per cent or 7.4G (Newcomer), initial reticulocytes 0.7 per cent, 
and initial white cell count 3400. 

Marine liver extract (White) (90-cc. doses) was begun on the fifth dajr of 
hospitalization. 

Reticulocyte increase began on tlie fifth da}^ of treatment, and there 
ensued marked subjective and objective improvement (Chart I). 

Case II. — C. H., male, white, aged fifty-four years, first hospitalizatipn, 
neurological involvement not marked, had an initial red cell count of 
1,090,000, initial hemoglobin 24.8 per cent or 4.2G (Newcomer), initial 
color index 1.24, initial reticulocytes 2.7 per cent and an initial white cell 
count of 2,400. 

Marine liver extract (VTiite) (90-cc. doses) was begun on the fourth day 
of hospitalization. 

Reticuloc 3 de increase began on the fifth day of treatment, and then 
occurred marked subjective and objective improvement (Chart II). 

Case III. — M. B., male, white, aged fifty-five j^ears, first hospitalization, 
neurological involvement, marked subacute combined sclerosis; had an 
initial red cell count of 2,180,000, initial hemoglobin 69 per cent or 9.4G 
(Dare), initial color index, 1.64, initial reticulocjdes 1.7 per cent and an 
initial white cell count of 7200. 

* Case II: This patient was followed on the .“Second (Cornell) Medical Division 
of Bellc^ne Hospital through the courtesy of Dr. Eugene P. DuBois. 
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Marine liver extract (White) (60-cc. doses) was begun on the eighth day 
of hospitalization. 

Reticulocjde increase Ijegan on the seventh day of treatment, and the 
patient experienced moderate subjective and olijective improvement, but 
very slight neurologic improvement (Chart III). 

_ Case IV. — E. 13., female, white, aged sixt 5 ’'-nine years, first hospitafiza- 
tion, slight neurologic involvement, had an initial red cell count of 1,610,- 
000, initial hemoglobin 35 per cent or 4.8G (Dare), initial color index 1.09, 
initial reticiilocytes 1 per cent, and an initial wliite cell count of 3000. 

Marine liver extract (VTiite) (90-cc. doses) was begun on the fourth day 
of hospitalization. 

Reticulocyte increase began on the sixth day of treatment, and there 
occurred marked subjective and objective improvement (Chart IV). 

Case V. — F. S., male, white, aged thirty-eight years, first hospitaliza- 
tion, with slight neurological involvement, had an initial red cell count of 

1.240.000, initial hemoglobin 33 per cent or 4.5G (Dare), initial color index 
1.3 per cent, initial reticulocytes 1.7 per cent, and an initial white cell count 
of 3000. 

Marine liver extract (White) (60-cc. doses) was begun on the sixth day 
of hospitalization. 

Reticulocyte increase began on the ninth day of treatment, and there 
occurred marked subjective and objective improvement (Chart V). 

_ Case VI.— J. Y., male, white, aged sixty-nine years, first hospitaliza- 
tion, only slight neurologic involvement, had an initial red cell count of 

1.030.000, initial hemoglobin 46 per cent or 6.3G (Dare), initial color index 
2.3, initial reticulocytes 0.6 per cent, and an initial white cell count of 
1800. 

Marine liver extract (White) (60-cc. doses) was begun on the seventh 
day of hospitahzation. 

Reticulocjdie increase began on the sixth day of treatment, and there 
occurred marked subjective and objective. improvement (Chart VI). 

Comment. An aqueous extract of fish liver administered in 
adequate dosage to patients suffering with pernicious anemia can 
induce a reticulocyte response and an increase in the red cells and 
hemoglobin. Subjective and objective improvement follows and 
is comparable to that seen in patients with pernicious anemia treated 
with whole mammalian liver or with adequate amounts of potent 
liver fraction. Another source of the principle or principles capable 
of inducing a remission in pernicious anemia is demonstrated. 
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MITOSIS IN MYELOBLASTS IN PERIPHERAL BLOOD. 

By William A. Groat, B.S., M.D., 

PROFESSOR OF CEIOTCA.I. PATHOLOGY, COLLEGE OF MEDICINE, SYRACUSE UNIVERSITY, 

SYRACUSE, N. Y. 


(From Department of Clinical Pathology, College of Medicine, Syracuse University.) 

The following case is discussed because of the unusual blood 
findings in one smear only of a daily series covering a period of 
nearly three weeks. 

Case Report.— A Jewish woman, aged eighteen years, entered the Hos- 
pital of the Good Shepherd early in the year 1909.* There was high tem- 
perature; enormously enlarged liver and spleen, petechial hemorrhages, 
foul, ulcerated mouth and fauces, bleeding from the gums which were soft 
and spongj^, and the blood picture of acute leukemia. The red count from 
da}’- to day varied from slightly above to slightly below 1,000,000 cells. 
The white count likeutse hovered around the million mark, often shghtly 
exceeding the red. The vastly predominating white cell, as shown in the 
accompanjang photomicrographs, was one which most authorities would 
caU a myeloblast. Oxidase and supravital staining methods were not avail- 
able at that time. There were to be found at all times typical myelocytes 
in numbers varjdng from 4 per cent to 10 per cent, which, in so large a total, 
means as high as 100,000 per c.mm. Numerous erythroblasts, some in 
mitosis, were in the daily smears. Occasional polymorphonuclear leukocytes 
and Ijnnphocytes were present, but fields were always dominated by cells 
of primitive myeloblastic type. On the sixteenth day of her stay in the 
hospital I obtained the smear in which was found the entire series of mitotic 
figures shown. It is solely this feature which I now present. 


The mitotic series runs from early spireme through prophase, 
metaphase, anaphase and telephase in the highly primitive pro- 
liferating myeloblastic type of cell w^hich characterizes this case. 
The nuclei of these cells stain a rich reddish violet, the cytoplasm 
clear bright blue. (Wright’s stain, llOOX.) In none of these 
mitotic cells was there any granular appearance of cytoplasm or 
any tinge of pink. A few mitotic figures from the same smear, in 
cells which from morphology and staining affinity I believe to be 
erjTlu-oblasts, are sliowm for comparison. 

If we accept the work of Ellermann,i the polar angle of the 
chromosomes in the cells of the principal series supports the con- 
tention they are myeloblasts; not lymphoblasts or ei^Thr oblasts. 
Using bone marrow, spleen, hunpli gland and infiltration of wall of 


Only recently have I had the high order of photomicrograpluc assistance neces- 
sary for collecting and consolidating this particular series of mitotic figures for 
presentation in this manner. 



60S groat: mitosis in myeloblasts in peripheral blood 

the pelvis of the Iddney, Ellermann believed he had added some- 
thing definite for differentiation between myeloblasts and Ij’mpho- 
blasts through measurement of the angle chromosomes made with 
the spindle in mitotic figures. Measuring at least forty angles in 
each case, first, from drawings, and later, with a goniometer ocular, 
he reports erythroblasts with angles always very close to 20 degrees, 
myeloblasts with a definitely shorter, broader spindle and angles of 
70 degrees. Later, studying 2 cases of acute leukemia,- he makes 
further contribution on the differentiation of myelogenous and 
lymphatic leukemia, giving average angles for erythroblasts of 
21 degrees, lymphoblasts 40 degrees, myeloblasts 69 degrees. The 
angles in this case were very close to 70 degrees. 

Sabin, Austrian, Cunningham and Doan® state that in the myelo- 
blastic leukemic blood studied with the then new supravital staining 
technique a striking feature was the amount of amitotic division of 
myeloblasts in the blood stream. They mention Sliding in fixed 
smear a cell in mitosis but none in their living preparations. It 
is not stated what tjqie of cell they found in mitotic division in the 
fixed smear. 

With this possible exception, I find no reference in literature to 
mitotic division of myeloid or lymphoid cells in circulating blood. 

In marrow sections in myeloblastic leukemia, mitotic figures are 
of course found. Active mitotic division in leukemic cells going on 
in the peripheral blood is another and a striking indication of 
similarity or association between the leukemie states and the 
malignancies. 

Summary and Conclusion. 1. Photomicrographs of a series of 
leukoblastic cells in mitotic division are shown. 

2. These cells from circulating blood of a case of acute myelo- 
blastic leukemia form a complete series of mitotic figures from 
early prophase through metaphase and anaphase to latest telephase. 

3. The angle the chromosomes bear to the spindle can be meas- 
ured approximately in these photomicrographs and is found to be 
very close to 70 degrees, agreeing with the goniometric measure- 
ments made by Ellermann of myeloblasts in tissue sections. 

4. Mitotic division in leukemic cells in peripheral blood is added 
evidence of possible relationship between leukemia and malignancy. 

I 
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Fig. 1. — General i-iew of the blood of the case reported as acute myeloblastic leuk- 
emia. PhotomicroRraph, magnification XllOO. All mitotic figures hereafter shown 
are from the same smear as above, and XllOO. (Slightly reduced in reproduction.) 
Figs. 2 and 3. — Mitotic erythroblasts for comparison with mitotic myeloblasts which 

follow (Figs. 4 to 19). 




Myeloblasts m Mitotic Division. 
Prophase. 

Fig, 4. — Early spireme. 

Fig. 5. — Beginning linear arrangement of spireme. 

Fig. 6. — Beginning shortening of spireme. 

Fig. 7. — Early suggestion of monaster 
Fig. S. — True monaster, polar inew. 

Fig. 9. — True monaster, oblique i-ievr. 



X 



Mvelobi-asts IK Mitotic Division*. 

ilETAPHASE. 

Fig. 10. — Chromosomes arranged on equatorial plate, slightly oblique view. 
Fig. 11. — Definite separation. 


Akapiiase. 

Fig. 12. — Beginning anaphase, oblique ^*iew. 
Fig. l.l. — Later anaphase side view. 

Fig. 1-1. — Early concentration at both poles. 
Fig. 15. — Late jiolar concentration. 
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RADIATION THERAPY OF POLYCYTHEMIA VERA. 

By George T. Pack, M.D., 

ANB 

Lloyd F. Graver, M.D., 

NEW yOBK. 


(From the Memorial Hospital, 


New Y^ork City.) 


Erythremia is a s^jTnptom complex characterized by cyanosis, 
polycythemia and splenic enlargement. Vaquez, in 1892, first 
established this disease as an entity, hence the eponym, “ Vaquez’ s 
disease.” 

The following classification of polycythemia is given to indicate 
the proper selection of cases for radiation therapy : 

(а) Functional, relative or compensatory polycythemia. This 
variety is generally physiologic and temporary. It is exemplified 
by the polycjdhemias of high altitudes, fright, dehydration, and 
so forth. Irradiation is unnecessary. 

(б) Erythremia. Essential or absolute polycythemia. Poly- 
cythemia vera. 

1. Ayerza^s dwea.se— ‘^cardiacos negros,” is a form of the disease 
characterized by sclerosis of the pulmonary artery, enlargement of 
the right heart, cyanosis, polycjdhemia, dj^spnea, cough and 
hemoptysis. The nature of the cardiopulmonic lesions accounts 
for the inefficacy of radiation therapjn 

2. Polycythemia hypertonica of Gaishock presents the clinical 
picture of arteriosclerosis, hypertension, nephritis and polycythemia. 
Irradiation as a palliative measure is of some benefit in banishing 
the distressing sjunptoms of plethora, but does not prolong life. 

3. Polycythemia with splenomegaly is the common sort, originally 
described by Vaquez. Irradiation is the mode of treatment par 
excellence. 

The rationale of radiation therapy for this disease is based on the 
character of the pathology. The principal mechanism in the 
maintenance of the blood picture seems to be a clironic overproduc- 
tion of red blood cells rather than a delayed destruction or prolonged 
life of these cells. Insomuch as the red blood cells are probably 
destroyed as rapidly as in a normal individual, the continued high 
erythrocyte count is due to an abnormal and increased activity of 
the blood-forming organs. The mode of the normal physiologic 
regulation of the number of blood cells per unit volume of’ blood is 
even less well known than the mechanism of the normal regulation 
of body temperature at a constancy of 98.6° F. V^]en this balance 
betveen production and destruction of erN’throcytes is disturbed in 
polj cj'themia it is assumed that the normal rate of destruction is 
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insufficient to counteract the increased rate of production of these 
cells. The stimulus or cause of this condition is unknown, but the 
chief seat of action is in the bone marrow, where there is definite 
anatomic e\ddence of increased erythroblastic activity. Although 
it remains impossible to eradicate the cause of this disease, the 
logical procedure in treatment would be an attempt to inhibit this 
excessive erjdhropoiesis. 

The erjdhroblastic and to a less extent the leukoblastic tissues 
of the bone marrow are hyperplastic. Yellow marrow is replaced 
by red marrow to simulate the character and distribution of the 
marrow in children. The enlarged spleen is markedly congested, 
but does not show any evidence of erytliropoiesis; therefore, its 
increment can be attributed to secondary changes induced by the 
increase in red blood cells. The splenic pulp oftentimes shows a 
slight mj'eloid transformation, which may account for the occasional 
concomitant leukocytosis or slight leukemic state. 

A clinical analogue of erji;hremia is mjmlogenous leukemia. 
Their relationship is apparent because they occur during the same 
age periods,- they pursue the same chronic progressive and fatal 
evolution and certain transitional forms of the disease exist. The 
experience of the Memorial Hospital indicates that irradiation is the 
most satisfactory means of treating myelogenous leuliemia; there- 
fore, it seems reasonable to apply this same therapeutic measure in 
cases of polycythemia vera. 

Osier asserted that his patients had never been benefited by 
Roentgen ray treatments. Stengel, in 1907, was the first to advo- 
cate irradiation of the bone marrow for this disease. Pagniez 
Le Sourd and Beaujard, in 1913, in the Archives des maladies du 
cceur, first reported a series of treatments of the spleen by irradiation 
in which they obtained a diminution in splenic volume, an ameliora- 
tion of symptoms and a reduction in the number of erythrocytes 
by 500,000 per c.mm. of blood. However, it was a Swiss physician, 
Ludin, of the University of Basle, who, in 1916, first successfully 
irradiated the skeletal long bones of an erythremic patient with a • 
resultant change in the er 5 i;hrocyte count from 8,000,000 to 4,800,000 
cells; the blood remained normal for two and a half years. In 1918 
Hunvitz and Falconer empIo 3 '^ed Roentgen rays and benzol in the 
treatment of a patient with polycythemia vera: the irradiation was 
gi%-'en to the spleen only, but the number of erythrocytes diminished 
from 12,400,000 to 4,500,000 per c.mm. of blood during the two 
years of observation. These authors asserted that benzol rendered 
the erythropoietic tissues less resistant to the action of radiation. 
Ryffigaard, in 1921, treated the spleen of a potycythemic patient 
with Roentgen raj^s; there was an apparent cure for eighteen months, 
at the time of his report. Beclere applied the Roentgen raj'^s over 
the skeletal bones of 2 patients with polycythemia vera in 1922; 
the erj'throcj-tes in one instance were reduced from 9,300,000 to 
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6 600,000 per c.mm. of blood and in the second instance from 
12,640,000 to 8,000,000 erythrocytes. In 1923 Stolkind similarly 
applied Roentgen rays over the skeletal bones of 2 erytlnemic 
patients with comparable results; in one patient the red cell count 
was reduced from 9,500,000 to 7,700,000 in two weeks and in the 
second patient from 8,300,000 to 5,600,000 per c.mm. of blood in 
ten weeks. 

In our opinion, the physical agents, that is, radium and Roentgen 
rays, are superior to chemical agents, such as benzol and phenyl- 
hydrazin in the treatment of those diseases characterized chiefly 
by an excessive activity of bone marrow. The results though tem- 
porary are of longer duration than occur with benzol or phenyl- 
hydrazin. Splenectomy is contraindicated in erythremia; indeed, 
it is essential that the spleen be intact and functional. Venesection 
affords sjTnptomatic relief and is frequently used, but possibly may 
dangerously stimulate the bone marrow to increased activity. 

Marrow cells are radio-sensitive. The law of Bergonie and 
Tribondeau purports that the degree of radio-sensitivity of any 
tissue is directly proportional to its rate of mitosis; therefore, the 
hjTperplastic marrow in erythremia should be markedly radio- 
sensitive. Even the normal bone marrow is quite susceptible to 
the influence of radiant energy, as shown by the development of 
the so-called radiation anemia after heavy Roentgen ray treatments 
of multiple bone tumors. The primary tumors of the bone marrow, 
namely, the multiple myeloma and the endothelial myeloma of 
Ewing, are very radio-sensitive neoplasms. The leukopoietic tis- 
sues are less resistant to the action of the Roentgen rays and gamma 
rays of radium than are the tissues concerned with the formation of 
red blood cells; indeed, the circulating white blood cells maj'’ dimmish 
rapidly in number while the number of erythrocytes is only slightly 
influenced, unless careful dosage is observed. 

Bottner and Pendergrass independently urged the application of 
so-called stimulative or hritative doses of radiation to the spleen 
on the presumption that such treatment facilitates or hastens the 
destruction of erythrocytes by the spleen. In our cases (Cases 
III and W)j treated in 1917 and 1920 in Memorial Ilospital, light 
insufficient radiation was administered to each splenic area with 
little demonstrable effect. We seriously doubt the stimulative 
quality of any irradiation in tins respect and have a second reason 
for furture discontinuation of irradiation of the spleen because of 
the absence of erytiuopoiesis in this organ. Possibly such treat- 
ment induces heinob sis, which may account for the slight diminu- 
tion in the red cell count. 

Noiy, if the locus of tliis disease is primarily in the bone marrow, 
as indicated bv the liA perplasia of tliis tissue, then the proper treat- 
ment must be directed to the bone marrow. Sufficient irradiation 
must be given to inliibit or depress but not to destroy erj^hropoiesis. 
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The amoinit of irradiation depends on the severity of the illness, 
one criterion of which is the degree of the polycythemia. The treat- 
ment is carefully controlled by observing the condition of the patient 
and the changes in the number of leukocytes. Although both short 
and long bones are subjected to irradiation, the long bones receive 
the most attention, particularly those which are painful. The 
entire skeleton may be irradiated, although the head is spared in 
order to avoid alopecia; the pelvic bones in young women and men 
are not treated because of the possible damage to the gonads. 
Exact dosage is essential. For a series of treatments, three to six 
exposures a week are employed until the cycle is complete. Some- 
times three series of treatments are necessar}^, which may be given 
at intervals of three to six months, depending on the response of the 
patient to treatment and the maintenance of a normal erythrocyte 
count. 

Irradiation in polj’-cjd^hemia seems not to cause the disagreeable 
toxemia which frequently follows this treatment of mj’-elogenous 
leukemia. Furthermore, it is agreed that irradiation prevents the 
formation of new erjdihrocytes rather than increasing the rate of 
hemolj'sis of red blood cells already formed. The patients obtain 
quick relief by the cessation of bone pains. The headache, vertigo, 
cyanosis and dyspnea, so common in this disease and provoked by 
the existent plethora, are appreciabfy diminished by this form of 
therapy. Radiation therapy of erjiihremia lowers the blood pres- 
sure, improves the general health and prolongs life, but is incapable 
of preventing the ultimate fatal termination of this disease. The 
intensity, dosage and interval betv^een treatments should be care- 
fully controlled in order to avoid the possible danger of radiation 
osteitis. 

Case Reports, Case I.— S. M., a Rumanian Jewess, aged fifty years, 
was admitted to the Memorial Hospital on August 30, 1928, with the chief 
complaints of headache, vomiting and loss of weight. Her mother, aged 
sixty-five S’-ears died of diabetes; her father, aged seventy-six died of par- 
alj'sis. Her habits were good. Her maximum weight was 195 pounds in 
Januarj’-, 1925; in Jul}’’, 1926 she weighed 135 pounds; on admission her 
weight was 124 pounds. 

Past History. Menses began at age of thirteen; they occurred regularly 
everj”- thi^^ da 5 '^s and lasted eight days. She had 4 children, aged thirty, 
twenty-eight, twenty-five and nineteen years. She had 3 induced abortions 
in 1912, 1920 and 1921. In January and February, 1928, there was profuse 
menorrhagia of ten da 3 ’^s’ duration. She had recently entered the menopause; 
her last menstrual period was on May 20, 1928. 

Present Illness. The onset was indefinite and insidious. The patient 
was alwaj’s ruddj’’ in complexion. She attributes the cause to a rubbty 
corset wMch she wore as a treatment for obesity in February, 1925. Tliis 
reducing measure induced profuse perspiration, asthenia and headache. 
Another possible contributing factor began twenty-six years prewouslj’’ 
when she was four months pregnant, namety, the spontaneous rupture of a 
large varicose vein on her leg with the resultant loss of a pint of blood;, 
since which episode, the veins have ruptured almost yearly with the loss 
of two or three cupfuls of blood. 
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Supraorljital and later occipital headaches began in February, 1925, and 
have occurred every one to four weeks, lasting for twenty-four hours. With 
the headaches she has had a feeling of suffocation, substernal fullness and 
nausea. She has worn glasses for three and a half years ; her vision has been 
progressive! 5 ’' failing and she lias had binocular diplopia seveial times and 
complains of ''spots before her ej'es.” She fatigues readily and has become 
quite weak; complains of a throbbing in her head; has had palpitation and 
lieart consciousness; was first aware of the enlargement of her spleen m 
June 1926 and since this time it has gradually and painlessly increased in 

A summary of her pertinent symptoms is as follows: headaches, nausea, 
throbbing in head, diplopia, palpitation, fatigue, loss of weight, constipa- 
tion, suffocation, and fuUness in chest. 

Previous Therapy. Her red blood-cell count had been 12,000,000 per 
c.mm. For two jmars she took phenylltydrazin in capsules in an attempt 
to diminish this count. In July 1926, 3 pints of blood were drawn by 
phlebotomy; in August 1926, 1 pint of blood, and in August 1928 another 
pint of blood were removed by plilebotomy. 

Physical Examination. The patient was a thin, middle-aged woman, 
whose ruddy countenance seemed to contradict the presence of illness. 
Her face, neck and shoulders were congested, not blue but red predominat- 
ing. Her appearance seemed preapoplectic. Her hands, nipples and super- 
ficial parts of the breasts were of the same color. Blanching by finger pres- 
sure disappeared slowly. The mucous membranes of the eyelids, nose, 
mouth and vagina were li\fid. 

The conjunctival vessels were greatlj'’ dilated. On ophthalmoscopic 
examination the disk of the right fundus was somewhat engorged, although 
distinct in contour; an inferior vein was quite tortuous. There was no 
evidence of retinal hemorrhage. There was some pyorrhea as well as 
caries of the lower teeth. The lungs were norinal. The first mitral sound 
was somewhat prolonged and slightly murmurous, probably a hemic mur- 
mur produced loy the plethora. The liver was not tender, but extended 
three finger-breadths below the costal margin. The spleen was movable 
and nontender; it extended to the midline of the epigastrium, within 2.5 cm. 
of the umbilicus and 14 cm. below the costal margin in the left midclavicular 
line. '\'’aginal examination revealed a chronic catarrhal endo cervicitis and 
a first degree retroflexion of the body of the uterus. Her reflexes were 
normal. The blood pressure was 180 systolic and 70 diastolic; the presence 
of a splenomegaly and high blood pressure is unusual, as in most erythremias, 
the one of these conditions predominates to the exclusion of the other. 

A radiograph of the chest on August 31, 1928 showed considerable peri- 
iironchial infiltration of undetermined nature and origin. A teleroentgeno- 
gram of the heart on September 11, 1928 showed a normal ratio (14 systolic 
and 32 diastolic) between the transverse diameters of the heart and chest. 

Irradiation. All treatments were Iav the Roentgen ravs. In September 
1928, four treatments \vere given to the spleen. Cycles of treatments were 
given to the upper, middle and lower s})ine, both tibias and sternum in 
November 1928, Alay 1929, August 1929 and April 1930. In Alay 1930 
Iptli forearms, humeri and right and left pelvis were irradiated. In the 
first four treatnieuts, 135 kv,, 5 nun, Ak filter, 37,5 target skin distance 
aiul 4 ina current for twelve minutes were used, the remaining doses used 
loo mid 140 kv,, 4 mm. Al. filter and 30 cm. distance 

Course. In September 1928, four of her decayed teeth were extracted- 
contmuon.s bleeding occurred during the next twentj'-four hours, necessitat- 
ing packing and suturing. By October 1928, the patient had gained 8 
poiiiidj, m w eight and the spleen was smaller. In December 1928, her blood 
pix-.suro was 228 systolic and 110 diastolic. In July 1920, the spleen was 
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years, died of general anasarca. Her father died of unknown cause at forty- 
nine years of age. Her normal weight was 160 pounds. 

Past History. Menstruation had always been irregular. . She entered 
the menopause when fifty-one years of age. In 1910 she had pneumonia. 

Present Illness. Five years pre\’iously, in 1912, the patient noticed 
intermittent pain in the left hypochondrium. In 1915 this pain becanie 
severe and the patient for the first time felt an unnatural mass in this 
region. She had intermittent vomiting and almost constant anorexia. 
She gradually became weaker and by the time of admission had lost 60 
pounds in weight. 

Physical Examination. The patient was an emaciated, elderly woman 
with dry red skin and mucous membranes. She had severe pyorrhea. Her 
lungs were normal but her heart was enlarged and arrhytlunic. The spleen 
was very large; it extended to the brim of the pelvis on the left side and 
2 inches to the right of the median line in the region of the umbilicus. It 
was impossible at tins time to ascertain the condition of the liver because 
of the tenseness of the abdominal wall. A radiograph of the chest showed 
considerable infiltration about the hila. 
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cell count; ncutrojihils, 07 per cent; small lymphocytes, 27 per cent, 

eosionophils, 0 per cent. . . 

Trenlmcnl. On March IS, 1920, a pack of radium emanation, consisting 
of 1S.'32 millicurie hours, with a filter of _2 mm. lead and 0.5 mm. silver, and 
a radiating area of 70 sq. cm. was applied at 6 cm. focal distance over the 
spleen for six and a half hours, or a total of 12,038 millicurie hours. 

Course. On March 26, 1920, another blood count was obtained: Red 
blood cells, 6,800,000 per c.mm.; white blood cells, 6,400 per c.mm. Differ- 
ential white ceil count; neutrophils, 91 per cent; small lymphoc 5 ffes, 9 per 
cent. On March 27, 1920, the patient complained of cough and dyspnea. 
She had a well-marked bronchopneumonia involving the right upper, middle 
and lower lobes. She was slightly cyanotic and died on March 28, 1920. 
This single heavy irradiation of the spleen was not sufficient to influence the 
blood count within a period of eight daj'^s. 

Case IV.— I. K., a single Jewess, aged fifty-eight years, reported to the 
Memorial Hospital on September 7, 1917. Her past history was unimpor- 
tant except for the presence of large varicose veins on her legs for the pre- 
vious ten years. 

Present Illness. In 1911, she noticed conjunctival hemorrhages. An 
examination by her physician revealed an enlarged spleen. In 1913, she 
had severe hemorrhaged from the rectum and was admitted to another 
hospital. There her blood pressure was found to be elevated and her red 
blood count to be high (7,600,000 per c.mm.). 

Physical Examination. On admission, she had the appearance of a 
healthy woman. The spleen and liver were slightlj’- enlarged. There were 
varicose veins on her legs. Her skin had a peculiar brownish tint and the 
conjunctival bloodvessels were injected and crimson. Her lungs and heart 
were normal. 

Treatment. Nine months after a cycle of Roentgen irradiation to the 
spleen and long bones, the follondng blood count was obtained (Julj'’ 16, 
1918); Red blood cells, 5,920,000 per c.mm.; white blood cells, 7200 per 
c.mm. Differential white count: Polymorphonuclear leukocytes, 79 per 
cent; small hmiphocjdes, 17 per cent; large lymphocjTes, 2 per cent; eosin- 
ophils, 1 per cent; basophils, 1 per cent. 

Course. Her general condition improved and remained favorable until 
February 1920, when she was lost to further observation. 

Summary. 1. Erythremia with splenomegaly can be profitabh’ 
treated palliativcly by irradiation. 

2. Tlie treatment should be directed toward the bone marrow 
rather than the .spleen. 

3. The hyperplastic bone marrow in this disease is radio-sensitive. 

4. The symptoms of plethora are relieved, the general health is 
improved and life is prolonged by the use of Roentgen rays and 
radium, but these measures are not capable of preventing the usual 
fatal termination of the disease. 
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THE EFFECT OF AMYL NITRITE ON THE SIZE OF THE HEART 
AND THE WIDTH OF THE AORTIC SHADOW AS 
DETERMINED ROENTGENOLOGICALLY. 

By William A. Brams, M.D., 

ASSISTANT PROFESSOR OF MEDICINE NORTHWESTERN UNIVERSITY SIEDICAD SCItOOR; 
ATTENDING PHYSICIAN COOK COUNTY HOSPITAD; ASSOCIATE ATTENDING 
PHYSICIAN MICHAEL REESE HOSPITAL, CHICAGO, 

AND 

Herman A. Strauss, B.'S. 


(From the Department of Physiology, Northwestern University Medical School and 
the Frederick K. Babson Fund for Cardiac Research at the Michael Reese 
Hospital.) 


There is comparatively little information as to the size of the 
heart and aorta in man as determined roentgenologically following 
the use of amyl nitrite. Scherf and Zdanslvj^,^ \vith the aid of a 
special apparatus, found that the transverse diameter of the heart 
shadow was decreased in 26 of 31 patients so examined during the 
fall in blood pressure following the use of amyl nitrite. They 
found that the reduction in %vidth was 10 per cent or less of the 
original and that the relative proportion during systole and diastole 
was maintained. 

We have conducted a series of experiments to determine if changes 
occurred in the width of the aortic shadow as well as in the diameter 
of the heart and if the results depended upon the state of the periph- 
eral vessels or blood pressure. Our material consisted of a series 
of 21 patients, of whom 6 were normal and in 15 on whom a diagno- 
sis of arteriosclerosis was made clinically on the basis of hard, 
tortuous radials. Seven of those with arteriosclerosis had a sys- 
tolic blood pressure far above 160 mm. of mercury. The method 
of study consisted of placing the patient in the supine position and 
determining of the blood pressure by the auscultatory method. 
The patient was then instructed to take a deep breath and to hold 
it while the control exposure was made. The duration of all 
exposures was ten seconds in order to obtain the maximum size of 
the heart during several cycles, in order to exclude the change in 
size from systole and diastole during a shorter exposure. The 
cuff of the blood-pressure instrument remained in place for the 
duration of the experiment, and care was used to keep the patient 
in the same place on the table while the films were changed. An 
amyl nitrite pearl was held to the nose of the patient while a wet 
towel was kept over his face, in order to enhance the effect. Blood- 
pressure determinations were then made frequently, and a second 
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exposure, similar to tire first, was made as soon as a distinct drop 
in pressure occurred. Tlie maximum width, of the transverse heait 
diameter and of the aortic shadow were measured in the same inter- 
space as in the control for each patient. 

A study of the following table shows that the maximum transverse 
heart diameter was decreased after amyl nitrite in 18 of the 21 
patients studied. This result was constant in the 7 patients with 
both arteriosclerosis and hypertension. The 5 patients showmg 
neither clinical evidence of arteriosclerosis nor hypertension showed 
this change in 4 of 5 instances, while the group of 9 patients with 
clinical evidence of arteriosclerosis, but without hypertension, 
showed a decreased cardiac diameter in 7 of the 9 cases. 


Transverse diameter Width of 

of heart. aortic shadow. 






Before 

After 

Before 

After 





amyl 

amyl 

amyl 

amyl 

No. 


Clinical diagnosis. 

nitrite. 

nitrite. 

nitrite. 

nitrite. 

1. 

No arteriosclerosis (normal pressure 

. 14.6 

12.6 

7.2 

7.0 

2. 



n ' « 

. 12.9 

11.9 

6.3 

6.3 

3. 

« 


<< it 

. 17.0 

10.5 

8.5 

8.6 

4. 



it ti 

. 14.3 

15.0 

5.5 

6.8 

5. 

<( 


ti t( 

. 14.0 

13.5 

6.0 

7.0 

1. 

Arteriosclerosis (normal pressure) . 

. 15.3 

14.0 

6.4 

6.8 

2, 


it 

a 

. 14.2 

13.7 

7.8 

7.9 

3. 

U 

<< 

It 

. 10.5 

11.3 

6.4 

7.5 

4. 

<t 

t( 

u 

. 17.5 

15.5 

7.0 

7.8 

5. 

It 

it 

ti 

. 20.0 

20.0 

7.8 

7.5 

6. 

(C 

t( 

i( 

. 13.8 

13.0 

10.5 

10.5 

7. 

« 

i< 

a 

. 20.3 

19.5 

7.5 

7.5 

S. 

it 

it 

it 

. 14.0 

13.5 

6.5 

7.5 

9. 

it 

i< 

<i 

. 14.0 

13.2 

6.0 

6.3 

1. 

Arteriosclerosis (hjiiertcnsion) . 

. 15.0 

14.8 

7.5 

7.5 

O 

« 


it 

. 15.5 

15.2 

7.2 

7.0 

3. 

« 


a 

. 21.5 

21.0 

10.0 

11.3 

4. 

H 


it 

. 17.7 

15.5 

7.0 

7.8 

5. 

a 


ti 

. 18.8 

18.3 

7.2 

7.5 

G. 

n 


<< 

. 19.0 

19.0 

8.3 

8.3 

7. 

it 


it 

. 19.5 

IS. 3 

0.0 

9.5 


The width of the aortic shadow after amyl nitrite was increased 
in 13 of the 21 patients. The frequency of this change was about 
the same in all groups. 

The changes in the transverse diameter of the heart coincide 
closely with those found by Scherf and Zdansky, both in frequency 
of occurrence and in degree. The maximum reduction was 2.2 cm., 
and the average was a little under 10 per cent of the diameter prior 
to the administration of the amyl nitrite. The increased width of 
die aortic shadow was also of .similar degree. 

The reduction in size of the heart following the administration 
of amyl nitrite may be due to two factors: The increased rapiditv 
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of the heart rate would cause a more frequent emptying and a shorter 
diastolic period resulting in less blood entering the heart during 
diastole. The dilatation of the vessels by amyl nitrite would induce 
a displacement of more blood toward the vessels and away from the 
heart, thus further reducing the quantity of blood contained in the 
heart during diastole. 

The increased width in the aortic shadow is more difficult to 
explain. Part of this increase may be due to dilatation of the aorta, 
but the other great vessels included in this shadow must also be 
considered. The effect of amyl nitrite, according to Sollmann/ is 
directly on the vessel wall, resulting in dilatation, particularly of 
the arterioles in the splanchnic region. The veins also become 
engorged, but the displacement of large quantities of blood to the 
arterioles of the splanchnic area results in a fall of pressure in the 
venous system. It is conceivable, therefore, that the vessels 
included in the aortic shadow, but which carry venous blood, may 
play a prominent part in the increased width of the shadow. The 
presence of arteriosclerosis seemed to have no effect in limiting the 
change in width of the shadow, but there is no way of telling if 
sclerosis of the aorta was present or absent in spite of its presence 
in the radial arteries. 

Summary. 1. The size of the cardiac and the aortic shadow 
was studied roentgenologically in a series of 21 patients before and 
after administration of amyl nitrite. 

2. The group studied included 6 normal persons and 15 
showing clinical evidence of arteriosclerosis, with and without 
hj’pertension. 

3. The transverse diameter of the heart shadow was reduced after 
amyl nitrite in 18 of the 21 persons studied. The presence or 
absence of arteriosclerosis or hypertension seemed to play a minor 
role in these changes in diameter. 

4. The width of the aortic shadow was increased in 13 of the 21 
patients after amyl nitrite. This result also seemed to be inde- 
pendent of the condition of the peripheral vessels or degree of blood 
pressure. 

5. The changes in the cardiac diameter may perhaps be explained 
by the decreased content in the heart during diastole because of 
the rapid rate and displacement of blood into the dilated blood- 
vessels and away from the heart. 

Note.— Wc wish to acknowledge the technical help given by the Roentgenologic 
Department of the Michael Reese Hospital. 
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STREPTOCOCCUS VIRIDANS ENDOCARDITIS IN CHILDREN. 

Report of Fifteen Cases and of One Instance of Strepto- 
coccus Viridans Septicemia Without Endocarditis. 

By Clifton B. Leech, M.D., 

PHYSICIAN IN CHAEGE, CAEDIAC CLINIC, HAHEIET LANE HOME FOR INVALID CHILDREN. 

(From the Department of Pediatrics, Johns Hopkins University School of Medicine 
and the Harriet Lane Home, Johns Hopkins Hospital.) 

Streptococcus viridans endocarditis is comparatively uncommon 
in children. Among 317 cases cited by Blumer,i but 1 occurred 
under the age of ten years. The incidence of subacute bacterial 
endocarditis in children under ten years of age at the Massachusetts 
General Hospital was 1.7 per cent, according to Lawson and Palmer,^ 
who reported a case of Streptococcus viridans septicemia without 
demonstrable valve lesions in a child aged twenty-one months. 
Schlesinger^ cited an instance, not proven by culture, in a child 
under five years. In a recent review of the literature Rost and 
Fischer^ found no proven case under five years of age; it occurred 
most frequently from the age of seven to twelve years. These 
authors report 10 new proven cases, 1 probable example with no growth 
in the blood culture and 1 Bacillus influenzee endocarditis. They de- 
scribe the general sjunptomatology in children, including the pigmen- 
tation of the skin (cafe au lait) which has been emphasized by Libman 
as characteristic of subacute bacterial endocarditis. Rost and Fischer 
call attention to the wide variation in the duration of the disease, 
but give no figures concerning their own cases in this respect. Each 
of their patients had petechiae; only 1 failed to evidence some addi- 
tional sort of embolic phenomena, w^'hile only 2 failed to show hema- 
turia. In 9 of their patients the Streptococcus viridans infection 
was secondary to clironic rheumatic heart disease and one had 
a history of rheumatism. Congenital heart disease was present in 
1 of their patients and was noted in 5 of the 64 cases which they 
reviewed. 

The classical studies by Thayer^ based upon 67 instances of proven 
Streptococcus \nridans endocarditis offer an accurate picture of 
the general nature of this disease. Exact ages are not recorded, 
but the incidence is given as 5.6 per cent in the first decade and as 
S.4 per cent in the second. The duration in more than one-half of 
the cases was beyond five months, while in only 4 patients did death 
occur ithiu six veeks from tlie onset. Tliere. was one apparent 
rcco\ cr\ . IMorc than 80 per cent of the infections were secondary 
to chronic valvular disease, almost always rheumatic in nature, but 
m rare instances of syphilitic origin. The instances in which the 



622 leech: steeptococcus vmroANS endocaeditis in childeen 


Streptococcus viridans was the sole invader were ehiefly those of 
rapidly fatal outcome. At one necropsy acute rheumatic myo- 
carditis was found to accompany acute viridans endocarditis. The 
portal of infection was difficult to determine, but in about one-third 
of the patients the malignant endocarditis seemed to follow rather 
closely an acute infection, such as respiratory infections, tonsillitis 
or sinusitis, puerperal infections, mumps, smallpox, appendicitis, 
gonorrhea and others. About one-half of the victims had pyorrhea 
alveolaris or periapical abscesses. One or two general viridans 
infections followed closely upon extraction of teeth. Fever was 
intermittent in about 80 per cent of the patients, was constant in 
the remainder and one-third of the total had chills. The spleen 
was palpable in about one-half the cases, especially in tlie late stages 
of the disease. In about 66 per cent of the viridans infections there 
occurred various embolic phenomena, such as small, nodular, erythe- 
matous, painful, cutaneous swellings in the extremities; petechise 
with white centers (described by Libman) ; tenderness in the splenic 
region; showers of red corpuscles in the urinary sediment without 
evidences of grave nephritis; paralyses and acute psychic disturb- 
ances. Nearly every patient showed albuminuria, but in less than 
50 per cent did acute or subacute neplu-itis occur. Anemia was 
common, and there was great variation in the leiikoc.yte count, a 
leukocytosis constituting the rule. Pericarditis was an infrequent 
complication. The mitral valve was involved in 85 per cent, the 
aortic in 50 per cent, the tricuspid in 15 per cent and the pulmonary 
in 5 per cent of these autopsied infections. A small percentage had 
congenital defects of the heart, although 43 per cent showed Hippo- 
cratic fingers. The findings revealed by Thayer’s analysis, derived 
chiefly from adult case records, are fairly applicable to Streptococcus 
viridans endocarditis in children, the most striking differences occur- 
ing in the much smaller percentage of true nephritis and Hippocratic 
fingers in the children. 

The following summary is tj'pical of the history and course of 
Streptococcus viridans endocarditis superimposed upon a chronic 
rheumatic endocarditis in a child: 

Case I.— R. D. No. 20882. At the age of ten years a white girl, whose 
previous ffistory included measles and joint pains, developed scarlet fever 
from which she recovered with no sequels except development of a dias- 
tolic cardiac murmur suggestive of aortic insufficiency. At the age of twelve 
years a mild rheumatic fever was accompanied and followed by develop- 
ment of the signs of mitral stenosis and mitral insufficiency. At thirteen 
her tonsils and adenoids were removed. A few months later she was 
admitted to the Harriet Lane Home with a moderately severe acute rheu- 
matic fever; during the convalescence there appeared a painful red, rough, 
blotchy swelling along the lateral surface of the left forearm. This indurated 
swelling included many dilated bloodvessels and a few small intradermal 
hemorrhages. There was no growth in the blood culture at tliis time and the 
diagnosis of erythema nodosum hemorrhagica was made. The rheumatic 
fever recurred from wliich she slowly recovered to be discharged to a con- 
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valescent home. She remained comparatively well for fourteen months 
when she awoke one morning with paresis of the left face, arm and leg, 
which gi'adually improved. About tliis time fever and pain in various joints 
appeared by reason of whicli she was readmitted to the Harriet Lane Home, 
where the essentials of the physical examination were found to be prostra- 
tion, pallor, widespread petechije, left-sided paresis, characteristic signs of 
cardiac enlargement with aortic insufficiency, mitral insufficiency and mitral 
stenosis, left ankle clonus and a positive Babinski, and a large, pink, swollen, 
tender area on the dorsum of the foot. The leukocyte count was 19,000, 
hemoglobin 52 per cent; there was a trace of albumin in the urine and a 
growth of Streptococcus widans in the blood culture. In the course of a 
few days the tips of the left index and middle fingers became red and pain- 
ful. Small furuncles developed in these areas and within a week the iimer 
surfaces of aU the fingers of the left hand were distinctly bluish and sugges- 
tive of gangrene. During this time petechiEc appeared in various areas, 
includmg the palpebral conjunctivse,. and pain was complained of in various 
joints. The temperature remained between 38.3° and 39.4° C. There was 
gradual loss of strength but the child remained conscious until the day of 
death about one month after the final admission to the hospital. At no 
time were the spleen and liver palpable or tender. There was no hematuria. 
The autopsy revealed a Streptococcus viridans endocarditis of the mitral 
and aortic valves secondary to a chronic endocarditis in the same areas. 
There was a mural thrombus; cardiac hypertrophy and dilatation; old and 
fresh infarcts of the spleen, Mdney and brain; chronic passive congestion 
of the lungs, fiver and spleen; acute nephritis, and petechial hemorrhages 
over the pleural and peritoneal surfaces. (It is not unusual for autopsy to 
reveal nephritis and infarcts of the spleen and Iddhey, no evidence of which 
appeared clinically.) 

The following summary is typical of the history and course of a 
primary Streptococcus viridans endocarditis: 

Case II. — G. S. No. 62782. A wliite girl aged twelve years, had influ- 
enza in December, 1928, and never was strong thereafter. The only pre- 
vious illnesses were numerous sore throats, vdth a tonsillectomy at the age 
of five years, and measles at the age of seven. After convalescence from the 
influenza her attendance at school was irregular because of her easy fatig- 
abilit 3 ^ She had some fever everj’' dajL her lips were swollen at times and 
red spots occasionallj'^ appeared over the face. In Februarj’' she became so 
weak and complained so much of pains in her joints that she was sent to a 
hospital where improvement occurred but from Avhich she was removed 
against ad\dce after eight weeks. Soon after returning home she complained 
of severe pains in the left shoulder and the left upper quadrant of her abdo- 
men; there also was a constant ache under her left knee in the region of the 
hamstring tendons. A week later there was Hvitchmg of the left side of the 
face and inyoluntarj" movements of the left hand. She was then admitted 
to the Harriet Lane Home where the important features re^’ealed bj^ physical 
examination were fever, tachycardia, emaciation, hemoglobin 55 per cent, 
erythrocytes 4,000,000, one carious tooth, coarse rales in the bases of the 
lungs, cardiac enlargement with a systolic murmur heard best at the apex 
and not widely transmitted, distinctly palpable, nontender spleen and 
liver, several pmlush blotches scattered over the extremities paresis of the 
left facial and brachial muscles, and a poorly sustained left anlde clonus. 

_ During her staj in the hospital a few petechim appeared, including’' one 
in the ocular conjunctiva. The paralysis gradually disappeared and no 
further signs of embohsm developed. She became entirely free from pain 
lever occurred only m the evening. Repeated blood cultures showed from 
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seventy to two hundred colonies of Streptococcus viridans per cubic centi- 
meter of blood. Similar organisms were cultivated from the throat. The 
heart signs and size of the spleen remained unchanged. At the end of five 
weeks the patient was up and about the ward and was permitted to return 
home. 

Throughout the summer peteehi® appeared infrequently; there was 
occasional swelling of the ankles and one attack of pain in the left hypo- 
chondrium. During a two-day period in October dizziness and vomiting 
occurred, after which she complained of photophobia and diplopia. Her 
appetite became poor and she was admitted to the Harriet Lane Home for 
the second time on October 28, 1929. Examination revealed prostration, 
anemia, fever, cardiac enlargement with a loud blowing systolic murmur 
heard over the entire chest and well into the axilla, palpable spleen (larger 
than at the previous admission), moderate enlargement of the liver, bilateral 
unsustained ankle clonus, and nystagmus. She rapidly became weaker, 
was unable to take fluids, developed a tachycardia of 160, and died Novem- 
ber 2, 1929, without the appearance of further petechia?. The autopsy 
revealed bacterial endocarditis of the mitral valve only, acute splenic 
tumor with “infarcts, chronic passive congestion of the liver, hydroperi- 
cardium, acute nephritis, and hyperplasia of bone marrow. 

The records of the Harriet Lane Home reveal 13 instances of 
Streptococcus viridans endocarditis, proven by blood culture or by 
autopsy, 2 unproven but highly probable cases and 1 Streptococcus 
viridans septicema without endocarditis. The 15 cases represent 
an incidence of approximately 0.1 per cent, Anal 3 ^sis of these 
records is partiallj^ indicated in the accompanying table and is 
more fullj- discussed below. 

Age. Although the earliest definite age at which Streptococcus 
viridans has been reported is five years, it occurs in this series in 
one autopsied patient, aged four years and three months, in an 
undoubted instance at the age of four j'ears and five months and in 
another at the age of three years and seven months. A Strepto- 
coccus viridans septicemia without endocarditis was revealed in 
the autopsy of an infant aged fifteen and a half months. Fifty per 
cent of the children with this disease were under ten years of age, 
but it is apparently very uncommon under the age of five years. 

Portal of Entry. The portal of entrj’' cannot be determined 
with certainty in any instance, but the onset closely followed extrac- 
tion of teeth in 2 of these patients; it accompanied and followed 
influenza complicated by a Streptococcus viridans infection of the 
throat in a third, and closely followed an acute tonsillitis in 1 patient, 
pertussis in another patient and had its apparent beginning three 
weeks after vaccination in another. Three children were recorded 
as having markedly carious teeth. From a child, admitted to the 
hospital a second time for acute rheumatic fever and chorea, Strep- 
tococcus viridans was found in the blood culture, but there were no 
evidences of endocarditis or septicemia, except the signs of chronic 
rheumatic lesions, until late in the duration of the infection when 
a right hemiplegia. Osier’s nodes and severe abdominal pain made 
their appearance. 
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Prbiary and Secondary Infection. In 1 case it was pi-ovcn 
by autops}' that tlic vij-idans organism was a iirimary iin^adcp. In 
3 other instances, not proven by autopsy, the evidence pointed 
toward the primary viridans endocarditis. In 1 autopsied patient 
the viridans endocarditis was superimposed upon a congenital mal- 
formation (pulmonary stenosis and patent interventricular septum), 
while in 2 others the same thing apparently occurred, but necropsy 
was not done. In 8 instances there is clear evidence of a rheumatic 
heart lesion preceding the infection by the Streptococcus viridans. 

Duration, Every patient succumbed. The duration, as nearly 
as can be estimated from the onset of sjmiptoms and signs, varied 
from one week to eleven months, with about one-half the victirns 
living for two or three months after the onset. The duration in the 
instances of primarj^ invasion was not strikingly different from that 
of those in which the organism was a secondary invader; the shortest ■ 
(one week) and the longest (eleven months) occurred in the primary 
group. 

Manner of Onset. The appearance of sjonptoms for the most 
part was gradual, with lassitude, wealcness and pallor prominent 
features. In 3 children the onset was distinctly abrupt and accom- 
panied by chills, while in a fourth chills occurred at a later stage of 
the infection. As may be judged by tlie duration, there was usually 
a progressively dovmward course, but improvement did occur tem- 
porarily in 3 patients. There was no distinct remission with freedom 
from all signs and sjunptoms. 

Fey'ER. The fever was characterized by its irregularity and 
wide range. One patient ranged in twenty-four hours from 37.5° 
to 42.1° C. and back to 39.4° C. Another patient had a fever of 
42.5° C. the day of death. In about one-half of the children 
the fever was intermittent, the temperature at times falling to 
normal or below. In about 50 per cent of the temperature charts 
the curve for the most part ran between 37° and 3S° or 38.5° C., 
with occasional drops to subnormal, while the remainder ranged in 
the higher temperatures from 38.2° to 40° C., with oceasional drops. 
As a rule, there was a morning drop and an evening rise in the fever 
of 2° C. or more. The striking feature was the marked irregularitj’- 
of the curve. In more than one-half of the patients the fever was 
intermittent as well as irregular. 

Petechle, Nodes, Hippocratic Fingers and Splenic Enlarge- 
ment. In one-third of the children petechim were not seen at any 
time, in another third they were infrequent and inconstant, but were 
widespread in the remainder. The conjunctive were a common 
location for these. Osier’s nodes were described in 3 patients only. 
Clubbing of the fingers occurred in 3 patients, in 2 of whom con- 
genital heart lesions probably existed. The spleen was definitely 
palpable in 9 of the children and was distinctly tender in 2. The 
liver was apparently enlarged in 7 instances. 
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Paralyses and Gangrene. Four patients ■ showed partial or 
complete paresis of the right or left extremities. Two children had 
gangrene of the fingers and toes, and another presented con^allsions 
which were thought to be due to cerebral emboli. 

HeiVL'lTURLV and Urinary Findings. In none of the patients 
was obvious hematuria recorded, while the urinary findings for the 
most part were not remarkable. In 5 instances the findings were 
entirely normal, in 4 the sole abnormality consisted of the presence 
of albumin, while in 3 there were casts as well as albumin. Red 
blood cells were seen m the sediment in 4 cases only. 

PiGJiENTATioN, Anemia AND LEUKOCYTOSIS. In 1 patient the 
distinctive cafe au lait color of the skin was described wLile 2 were 
recorded as having a lemon-yellow tint and 3 others presented a 
marked pallor. In the remainder no mention was made of pig- 
mentation or pallor. Anemia with respect to hemoglobin was a 
striking feature of the clinical picture, but the red count did not 
seem to be proportionately diminished. Hemoglobin values varied 
from 33 to 65 per cent as a rule. The red cell count varied from 
3,000,000 to 4,850,000. The leukocyte count was increased in most 
of the children, only 4 having a normal or low count. There was 
no strikingly apparent association between virulence of the infection, 
as shovm by its duration, and the height of the leukocytosis, but it is 
noticeable that the patients with normal or subnormal leukocyte 
counts had a longer duration than average. 

Heart Signs. The patients with congenital heart disease pre- 
sented no heart signs which of themselves permitted differentiation 
between the acquired and the congenital lesions. This is also true 
of instances of viridans endocarditis superimposed upon chronic 
rheumatic valvular disease. In these instances there usually 
occurred, however, sufficient change in the character of the sounds 
and murmurs to indicate some sort of change in the heart. In 
nearly every patient there w-as a widely transmitted systolic mur- 
mur heard best in the apical region. Frequently this murmur 
became considerably intensified late in the disease. In one-third 
of the children a precordial systolic thrill, usually apical, appeared 
sooner or later in the coiuse of the infection. Enlargement of the 
heart was usually present but was not marked. 

Location of Endocardial Infection. In no instance was there 


evidence to indicate infection of the pericardium by the Strepto- 
coccus viridans. In the cases which came to autopsy the mitral 
valve was solely involved in one instance, was affected in comlu na- 
tion with the aortic valve in another patient, in combination with 
the tiicuspid in a tbird, vhilc in llic fourth the seat of the viridans 
iufocf ion was the congenitally deformed imlmonary valve. In those 
which did not come to antoiisy it was thought probable in cvcj-y 
instance that fi\e mitral valve was involved, and in 3 jniticnts it 
was considered likely that the aortic valve was also the seat of 
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the infection. In none of the children was a diagnosis of tricuspid 
or pulmonary endocarditis suggested. 

Summary. There is offered a brief discussion of descriptions 
which appear in the literature of Streptococcus viridans endocarditis 
along with an analysis of 15 previously unreported cases in children 
proven by blood culture or autops^c Three of these occurred under 
the age of .five years. Mention is made of a Streptococcus viridans 
septicemia without endocarditis occurring in an infant of fifteen 
and a half months. 

It is evident that this infection produces a clear-cut clinical 
picture vdth sufiiciently constant characteristics to permit diagnosis 
even without culture of the blood. The onset is usually gradual, 
with lassitude, weakness and pallor the common features, but occa- 
sionally with chills and abrupt appearance of fever and prostration. 
About 75 per pent of these infections are superimposed upon rheu- 
matic valvular lesions or congenital defects of the heart. The 
course is progressively downward, with a duration of one month 
to one year, ordinarily two or three months only. The fever is 
intermittent and widely irregular. Two-thirds of the patients have 
petechise and palpable spleens, which are sometimes tender. The 
liver is enlarged in about one-half of the instances. Osier’s nodes 
occur occasionally and clubbing of the fingers is an infrequent 
accompaniment. Paresis occur in about 25 per cent of the victims, 
while gangrene of the fingers or toes is an occasional incident. The 
urinary findings vary from normal to obvious hematuria and evi- 
dences of acute nepluitis. Pallor, sometimes described as having 
a yellowish or cafe au laii tint, may be expected, especially in the 
late stages. Marked diminution of the hemoglobin content is 
almost invariable, but with a slight or moderate diminution in the 
number of red cells. A leukocytosis is the rule. The heart signs 
are dependent upon the location of the endocardial infection which 
is most often at the mitral valve, resulting in a blowing systolic 
murmur best heard at the apex and accompanied in one-third of the 
patients by a systolic precordial thrill. Slight to moderate][cardiac 
enlargement is ordinarily present. 
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AURICULAR FIBRILLATION AND FLUTTER IN METASTATIC 
GROWTHS OF THE RIGHT AURICLE. 

By Arthur M. Fishberg, M.D., 

ASSOCIATE PHYSICIAN, BETH ISRAEO HOSPITAH; ADJUNCT PHYSICIAN 
MOUNT SINAI HOSPITAL, NEW YORK CITY'. 

(From the Medical Services of the Mount Sinai and Montefiore Hospitals, New 

Y'ork City.) 

In the large majority of instances, neither benign nor metastatic 
malignant tumors of the heart produce symptoms. Exceptionally, 
however, such growths do form the anatomic basis of striking clinical 
manifestations, which is of course almost always true of the primary 
malignant neoplasms of the heart. Nevertheless, even in the 
instances in which the}'’ have produced outstanding symptoms, 
none of these varieties of tumor of the heart has been recognized 
unequivocally prior to necropsy. Reviewing the casuistic surveys of 
tumors of the heart published by Pic and Bret,^ Huchard,^ Link,® 
and Perlstein,^ it seems clear that the difficulty in diagnosis results 
from the fact that the variegated clinical pictures presented by 
tumors of the heart simulate much more common diseases, which 
are naturally diagnosed by the clinician. Among the clinical pic- 
tures behind which tumors of the heart have been observed to mas- 
querade are the following : 

1 . Mediastinal tumor, with symptoms of compression of various 
mediastinal structures. 

2. The banal manifestations of a failing heart, the cause of the 
myocardial insufficiency remaining obscure during life. 

3. Sudden death, which may or may not be preceded by symp- 
toms of cardiac disease. 

4. Mitral stenosis, with symptoms of myocardial insufficiency, 
presystolic murmur, and accentuated pulmonic second sound; 
these cases arc due to a pedunculated myoxma or myxofibroma* of 
the left auricle which protrudes through the mitral valve into the 
left ventricle (Thompson and Atchison, ® 2 cases) . In the remarkable 
instances of this type reported by Virchow^” and Robin,^^ the pre- 
dominant symptoms were the result of emboli arising from thrombi 
on the surface of the tumor. 

5. Tricuspid stenosis with a iwcsystolic murmur in the tricuspid 
area for ten \ cars, shown at necropsy to be due to a pedimeulatcrl 

* Doiilii h;is Ih'OH I'XDrcscod that, these jM'dunculalcd structures are true iny.xoin.'i.s 
ur iDvxniUmDnas; .«niiK: )ic)hl them to Ik- merely orjianucd thrombi, as was true in 'i 

easc reiKirfe(llAvODi)en!u-imor!UidEiireurcich.' But recent authoritie.s (KaufTmami.*'^ 

Rihlx-rf.' I'.wins') afrree that the majority are true blastomas. 
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of auricular fibrillation led to the siis]Ucion that the gi’owth had invaded 

the risht auricle. . , 

At necropsy, there was found a huge, breaking-down tumor ol the right 
main bronchus infiltrating the entire right lower lobe and extending into 
the right anterior chest wall, the right dome of the diaphragm and the 

mediastinum. , , , • , i ,1 

Examination of the heart revealed that the growth had infiltrated the 
posterioi' surface of the right and left auricles down to the endocardiinn, 
in fact, the tumor had broken through the endocardium of the left auricle 
for an area of about 3 mm. in diameter. The involvement of the posterior 
wall of the auricles extended down to the auriculoventricular junction and 
up along the superior vena cava and pulmonarj’^ artery, especially the left 
branch. 


Case II. — A. U., male, aged sixty-four years, was admitted to Monte- 
fiore Hospital December 6, 1927. In March, 1927, he began to cough, feel 
weak and lose weight. All these symptoms gradually became aggravated. 
For two months before admission he also suffered from dyspnea and 
orthopnea. 

Physical and radiographic examination revealed exddences of a tumor in 
the right upper lobe. This diagnosis w^as confirmed by bronchoscopy, 
which disclosed a large ulcerating mass obstructing the right bronchus. 

On December 9, auricular fibrillation appeared. This arrhythmia per- 
sisted until December 11, when the heart again became regular. On 
December 15, auricular fibrillation was again detected and persisted until 
the death of the patient vith the picture of circulatory failure on December 
22. The outstanding sjunptoms in the last days were agonizing orthopnea 
and intense cyanosis. 

When auricular fibrillation set in, a diagnosis of carcinomatous involve- 
inent of the right auricle was made by Dr. Julius Gottesman (to whose 
Idndness I owe the opportunity of seeing this case), on the basis of the find- 
ings in Case I. 

At necropsy, a large carcinoma arising from the right main bronchus was 
found. Tlie bronchial glands were enormouslj’' enlarged by carcinomatous 
infiltration. The growth had invaded the posterior wall of the right auricle, 
infiltrating it extensively down to the endocardium. There was no immlve- 
ment of an.v other part of the heart bj’' carcinoma. There was moderate 
coronary arteriosclerosis without any actual occlusion, and slight atheroma 
of the mitral and aortic valves. 


_Case III.— S. B,, a male, aged sixty-five 3 'ears, was admitted to Mount 
Sinai Hospital, December 2, 1929. He had first noted painless swellings on 
both sides of his neck about three months before admission. These had 
gradually increased in size up to the time he entered the hospital. For some 
time he had had occasional pain in the left anterior chest w])ich radiated to 
both shoulders; it had no relation to exertion but was occasionallv associated 
with dyspnea. 

On admission, there were numerous grcatlv enlarged Ivmph glands in the 
neck, extending from the clavicle to behind the ears. The inguinal and cpi- 
trocldcar glands were also enlarged, but the spleen was not palpable. Oiie 
of the cerncal glands was removed and histologic examination revealed 
roticulum-cell sarcoma. Under radiotherapy, the glands rapidlv diminidied 
patient was discharged for ambulant treatment .lanuary .5 


On .Tanuary S, 1930 he was readmitted. He stated that on the wav 
home from the lio.sj)ital he had been seized by a severe constricting paid 
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extending from the suprasternal notch to the xiphoid process; tlic jiain 
radiated to the left shoulder and down the ulnar side of the left arm to tlie 
tip of the little finger. He became faint and suffered from dyspnea, palpita- 
tion and cough. Later, the cough was accompanied by a choking sensation. 
Despite several hypodermic injections, these symptoms persisted and he 
was brought back to the hospital on January 8. 

The patient was intensely orthopneic and sweated profusely. He also 
suffered from anginal fjain almost continuously; the attacks followed one 
another at such short intervals as to warrant their description as status 
anginosus. The attacks were of the type described above and so severe 
that they were controlled to but a slight degree by large doses of morpliin. 
There was cutaneous hyperesthesia in the precordial region. Pres 3 ’^stolic 
gallop rhythm appeared. The blood pressure, pre^dously 160 mm. systolic 
and 80 mm. diastolic, fell to 96 mm. systolic and 82 mm. diastolic. 

On January 9, the electrocardiogram revealed the presence of auricular 
flutter with 2 to 1 auriculoventricular ratio. The ventricular rate was 150 
per minute- An electrocardiogram the next day showed that the flutter 
was still present. However, on January 12, normal sinus rhythm returned 
and remained until death, which occurred on January 24, 

When auricular flutter appeared, that is, fifteen daj’’s before death, 
it was thought probable that the neoplasm had involved the right auricle. 

At necropsy, widespread enlargement of the lymph nodes due to reticu- 
lum cell sarcoma was found. There was also extensive infiltration of the 
spleen, liver, kidneys and bone-marrow. 

The heart: The pericardium was adherent to the pleura. The heart 
weighed 350 gm. The heart chambers were negative. The posterior 
and lateral walls of the right auricle were thickened by infiltration with 
grajdsh-white tumor tissue. The infiltration extended to the endocardium 
but did not perforate the latter. It reached from the entrance of the superior 
vena cava almost to that of the inferior vena cava. In the wall of the left 
ventricle were two infiltrations of tumor tissue; one was situated not far 
from the apex, while the other, a mass about 2 cm. in diameter, completely 
surrounded the circumflex branch of the left coronary artery, resulting in 
marked naiTowing of the lumen. One papillary muscle in the left ventricle 
was infiltrated by tumor tissue. The right ventricle and left auricle were 
negative. The mitral and tricuspid valves were shghtly thickened and 
colored yellow. The descending branch of the left coronary artery showed 
atheromatous thickening on one side throughout its course but was nowhere 
occluded. 

Comment. Three cases are presented in which auricular fibril- 
lation or flutter appeared in individuals suffering from malignant 
neoplasms. In the first of the cases, the possibility was considered, 
when the fibrillation appeared, that the growth had implicated the 
right auricle; in the 2 later cases, this diagnosis was considered 
highly probable. At necropsy, the diagnosis of secondary neo- 
plasm of the right auricle was verified in each of the cases; in 1, the 
right auricle was the only chamber involved, in the other 2, there 
was also implication of other parts of the heart. 

Of course, auricular fibrillation or flutter may occur in individuals 
with malignant neoplasms from causes entirely independent of the 
tumor, such as coronary artery disease with consequent myomalacia, 
old rheumatic vahnilar and myocardial disease, and others. And 
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it is conceivable that occasionally in cases in v,^hicli breaking-down 
neoplasms lead to such toxic symptoms as fever, auricular fibrilla- 
tion may also be a manifestation of the ^^toxemia,” much as it not 
uncommonly occurs in acute febrile infections. But in our cases 
there was no evidence that any of these causes was operative in 
inciting the fibrillation or flutter, for which reason we surmised 
during the life of the patients that the malignant disease had 
involved the right auricle. It is true that in two of the patients well 
marked coronarj’’ arteriosclerosis was found, but in neither case 
was there actual occlusion or even great narrowing, let alone myo- 
malacia or scarring consequent on the arterial disease. It would 
therefore seem improbable that the coronary sclerosis played any 
part in the genesis of the arrhythmias. 

Auricular fibrillation or flutter apparently does not occur in every 
instance in which malignant disease implicates the right auricle. 
I have seen several cases in which secondary malignant growths of 
the right auricle were found at necropsj'^ and no arrhythmia of the 
pulse was noted clinically. In most of these, it is true, as little 
attention was devoted to the accurate study of the cardiovascular 
system as is usually accorded in patients suffering from advanced 
malignant disease. In one case, however, in winch necrops}'- revealed 
extensive sarcomatous infiltration of the walls of all four chambers 
of the heart, pulsus bigeminus was observed and proved by the 
electrocardiogram to be due to alternate premature beats of the 
auricle. I am at a loss to explain why neoplastic disease of the right 
auricle produces in some instances auricular fibrillation or flutter, 
while in others the rhythm of the heart is unaffected, and in still 
another neoplastic involvement of both auricle resulted in only 
auricular premature beats. This inability to explain the presence 
or absence of the arrhythmia is, however, scarcely surprising, for 
study of the literature (see the detailed survey by Moenckeberg^®) 
reveals that there is no definite knowledge of the anatomic basis 
of auricular fibrillation or flutter in any of the diseases in which 
these arrhythmias occur. In our cases, the malignant infiltration 
of the posterior wall of the right auricle was so extensive that there 
can be no doubt that the specialized tissue comprising the sino- 
auricular node was at least severely injured and probablv largely 
destroyed. 

The pathogenesis of the violent anginal pains in the last sixteen 
days of life in Case III remains unclear. Tlie precordial pain- 
constricting in character, radiating to the left shoulder and down 
the inner side of the left arm to the little finger, and accom])anied 
by precordial cutaneous lij'peresthc.sia-was the classical picture 
of angina pectoris. The extreme violence of the pain, the accom- 
panying ashy cyanosis and drop in blood pressure led some mcmliers 
<)f the staff to a confident diagnosis of coronary throm])osis. But 
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because of the fact that the patient had riot had anginal pains pre- 
vious to the last weeks of life when his activities were greatly 
restricted, others thought it probable that the anginal pains were 
manifestations of the malignant disease. At necropsy, no coronary 
thrombosis was found and the degree of coronary arteriosclerosis 
seemed insufficient to account for the status anginosus with extreme 
myocardial insufficiency that had been present. It is tempting to 
believe that the marked constriction of the circumflex branch of the 
left coronary artery by a tumor mass was the cause of the status 
anginosus, but this cannot be considered as by an.y means estab- 
lished. Another possibility is that the anginal pain resulted from 
implication of the cardiac nerves in the large sarcomatous medias- 
tinal lymph nodes. 

Summary. Three cases are described in which secondary malig- 
nant growths in the right auricle were accompanied by auricular 
fibrillation or flutter. In the first of these cases, the involvement of 
the right auricle by the tumor was suspected during life, in the two 
succeeding cases this diagnosis was considered very probable. 
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ANALYSIS OF NINE HUNDEED AND EIGHTEEN CASES OF 
BACILLAEY DYSENTERY TREATED WITH SPECIFIC SERUM. 


By Pedro T. Lantin, M.D., D.T.M., 

ASSISTAOT PROFESSOR OF MEDICINE, ENIVEKSITY OF THE PHILIPPINES MANILA, P. I. 

(From the Department of Medicine, College of Medicine, Univerpty of the Philip- 
pines and the Clinics of the Philippine General Hospital.) 


There seems to be a difference of results in the observations of 
investigators regarding the efficacy of serum therapy in bacillary 
dysentery. The VTiter shall present the results of his investigation 
and study along the same lines among Filipinos vdth the aim in view 
of clarifying the results of this particular treatment. 

The materials are gathered from the clinical records of all dysen- 
tery cases (bacillary) admitted to the Philippine General Hospital 
since its establishment on September 10, in 1910, up to December 31, 
1927 inclusive, a span of over seventeen years. 

The total number of cases studied in this investigation is 2259, of 
which 1341 did not have serum administration while 885 received 
intramuscular injection of serum in var 5 dng amounts and' 33 cases 
were given serum per rectum (retained enema). 

In the serum treatment of bacillary dysentery, we must take into 
consideration several factors, the most important of which are; 
(1) The correctness of the diagnosis; (2) the severity of the epidemic; 
(3) the prevalence of other diseases; (4) the potency of the serum; 
(5) the age of the patient; (6) the duration of the illness before 
treatment; (7) and the amount of the serum given. 

1. Correctness of Diagnosis. Correct diagnosis is the fundamental 
basis of all treatment. In case of bacillary dysentery it is necessary 
not only to make a correct diagnosis, but also to establish the diag- 
nosis as early as possible, especially in children. Cases of bacillary 
dysentery are generally severe in children due to low powers of 
resistance of the body to the toxins. Consequently we should not 
lose time at the expense of the life of the patient in waiting for the 
confirmatory bacteriologic results of the stools, because in very many 
instances, by the time the physician is called, the disease has already 
progressed so far, that the treatment becomes less effective, if not a 
complete failure. Early clinical symptoms of bacillary dyscnteiy 
like high fever, frequent bowel movements, diarrhcic, mucoid, or 
bloody stools, dehydration, coimilsions, and nausea and vomiting 
may not all he present when the patient is seen, but the presence of 
abundant pus cells and macrophages in the stools arc strong indica- 
tions of bacillary dysentery infection, and this examination can he 
done in a few minutes. 


2. hevcnfi/ of As a rule in all epidemics the deciding 

factor in the \iltimate outcome of the disease is the type and idrulcnce 
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of the infecting organism as well as the resistance of the patient. 
In bacillary dysentery, the Shiga-Knise type is usually very toxic, 
while the Fiexnei' group is generally mild. Hence the prevalence 
of one type of the organisms will greatly modify the results of the 
treatment. However, the Flexner type should not prejudice the 
physician, because in some cases it is severe and may end fatally. 

3. Premhnee of Other Diseases. Bacillary dysentery like other 
diseases is influenced by the presence of other epidemics. In those 
which later on develop measles, diphtheria, influenza, etc., the 
efiicacy of serum treatment is highly modified, 

4. Potency of the Serum. The serum used in the treatment of 
bacillary dysentery should be adequately prepared. It must be a 
fresh product or at least be used within the limit of its prescribed 
eflectivity. Is it not probable, then, that in some instances, the 
failm’e of serum therapy in the disease may be due to defective 
serum? 

The serum from the Bureau of Science in Manila, Philippine 
Islands, is used in the treatment of the cases reported in this article. 
It is prepared as follows: 

The cultures used for the preparation of cm'ative antidysenteric 
serum by the Bureau of Science were isolated some years ago in 
Manila during a service outbreak of dysentery. Their antigenic 
property is well known.® Both types, Shiga and Flexner were used 
in the preparation of the serum. 

The cultures are killed at 60° C. for one hour and are injected 
subcutaneously to horses at weekly intervals. The doses of the injec- 
tions are increased usually to 60 or 100 slants at one injection. 
After the last injection the serum is tested by means of agglutina- 
tion and antitoxin test. One-tenth cubic centimeter usually neu- 
tralizes smoothly sure minimal lethal dose of dysenteric toxin in 
rabbits by intravenous injection. The horses are bled not sooner 
than one month after the last injection. The serum is then car- 
bolized to contain 0.5 per cent phenol, then it is filtered and tested 
for sterility, safety and specific properties. 

5. Age of the Patient. The percentage distribution of the cases 
by age is shown in Table I. Out of a total of 2259 cases, 1140 are 
children from under one year to five years of age, constituting 51.2 
per cent. As age advances, the number of cases diminishes, more 
particularly after third decade of life. 

If the cases studied are arranged into series of serum and non- 
serum groups, distributed by age, as shown in Table II, we shall 
find that the fatality rate in both is greater in children than in the 
adults. 

The fatality is high in children due to the low powers of resistance 
of the body to the toxins. Age modifies, therefore, the outcome of 
the disease. 

The low fatality in middle life is probably due to the immunity 
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accjuired against tlie diseases i)iit there is a limit to iiiiiiiunit^ . In 
old age there is a marked diminution of immunity and a weakening 
of the vitality. Hence the fatality rate is slightly increased. 

'J’aMI.K I.— PKllCENTAGli DiSTIlIBUTION Of DysKNTEUY CaSES BY AgES. 

Distribution. 


ARc(ycMs). Number. Percent. 

Under 1 299 

Ito 5 841 37.7 

6 to 10 208 9.3 

11 to 15 97 4.4 

16 to 20 199 8.9 

21 to 30 338 15.2 

31 to 40 113 5.1 

41 to 50 53 2.4 

51 to 60 43 1.9 

61 to 70 20 0.9 

71 and over 15 0.7 

Total 2226* 100.0 


* The 33 cases treated with retained enema are not included. 

Table II shows the beneficial effect of serum treatment. The 
fatality among the cases without serum was 36,3 per cent as com- 
pared to 19.7 per cent among the cases treated with serum. It 
might however be asked, why, in spite of serum treatment, the 
fatality rate in the fourth decade of life is almost twice as high among 
those with serum treatment, as that in the case of the nonserum 
series of the corresponding age. This mjght be explained bj'- the 
fact that very many of the cases treated with serum in adults were 
those of the very serious t^^ies, the mild ones, as a rule, were not 
submitted to specific serum treatment, 

6. Duration of Illness Before Treatment. In the treatment of 
any disease the time factor is very important. The earlier they 
are treated the better are the cases’ chances of recovery. This 
becomes more striking and significant in those diseases like bacillary 
dysentery, diphtheria, tetanus, etc., where specific therapy is 
indicated. Table III demonstrates that the earlier the serum is 
administered the less is the case fatality and the later it is given the 
higher the fatality. In this same table it is also sliomi a nonserum 
group receiHng only medicinal treatment. The fatality rate among 
them also increases as the duration outside before treatment is 
longer. But, if the nonserum group is compared with the serum 
group the difference in the fatality rate is quite marked. 

The low fatality rate in the early stages of the disease in the serum 
group may be ex]fiaincd by the well-lmown immunologic changes. 
In bacilla^' dyscnter\’ the bacilli produce toxins which can combine 
with the tissues of the body. The moment the union between poison 
and tissue is effected, it will be impossible to separate them. Once 
the combination is effected there is no known means of separating 
again the toxins and tissues that have been united firmly in wedlock. 
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Noir.. — The cases uiitier "dcfinito termination” have loft tho hospital cither recovered or died, ivhile those under ‘‘undetermined ending” have 
left tho hospital improved or unimproved and wo did not know whetlicr they have recovered or died outside. 
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The damage is already done and it cannot be undone. The anti- 
serum that is given is essentially only preventive and not cm-ative. 
It will neutralize only the toxins that are free in the body at the 
time of its administration, hence the urgent necessity of administer- 
ing the serum early and promptly. 

7. The Amount of Serum Given. In serum therapy the right 
dosage is of utmost importance. It is not ad\usable to give only a 
small amount of antiserum, as it may not be sufficient to check the 
progress of the disease and there is much danger of losing the patient. 
If administered with proper precaution, especialty if given intra- 
muscularly, a large amount seldom produces untoward effects to 
the' patient while he gets the benefit of a better resorption. In fact 
the VTiter’s experience is that it is better to saturate the patient 
with serum in the first two or three days of the treatment. How- 
ever, if after administering big amounts of antiserum for thi’ee or 
four days no improvement is noted, it is his practice to discontinue 
the serum because we cannot expect any satisfactory results. 

As a necessary precaution against severe immediate reactions 
or anaphylaxis, the wiiter is following the common practice of inject- 
ing first 1 cc. of the serum and one hoin later if no untoward 
reaction occurs, the necessary amount is administered all at once. 
One-half cubic centimeter of 1 to 1000 solution of adrenalin by 
hjTpodermic route as a further preparation for serum injection may 
also be given. 

In the table on p. 641 are shown the comparative effects of different 
amounts of serum given intramuscularly. It is evident that the 
greater the amomit of the serum administered the less is the fatality 
rate. The best results seem to have been obtained with the admin- 
istration of between 51 to 150 cc. of antiserum. This has been given 
intramuscularly in 20-cc. doses three times daily for two or three 
days . The same doses were given to adults and children . 

The results from 151 cc. of serum and over are somewhat mis- 
leading because of wide fluctuations. This may be explained by the 
fact that the cases under tlus item were few. Besides this, the 
majority of them were cases falling mider the categorj’’ of those that 
would not respond in any way to serum administration. Moreover, 
many of them were long-standing cases. 

It is interesting to note that even the cases with “undetermined 
endings” were seemingly benefited by the serum treatment, and 
the greater the quantity of serum given the better the results. 

Various Methods of Serum Administration. Antiserum may be 
administered in various Avays, such as the intramuscular, intravenous 
per rectum (retained enema) and their .combinations. The most 
common is the intramuscular injection. It is not necessary to 
describe here the procedure in intramuscular and intravenous injec- 
tions because everybody is familiar with these metliods. Serum 
administered per rectum (retained enema) is a new method of treat- 
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ing bacillary dysentery which the wTiter has been using sinee the 
year 1917. Favorable results were published in 1918^ and was 
followed by a second report on the same subject in 1921.® The 
writer’s recent observations on this method of treatment confirm 
his previous findings concerning this manner of serum administra- 
tion (retained enema alone). 

The original method of serum administration per recturh consists 
in the introduction of the serum through a long rubber tube, one 
end of which is provided with a funnel. The patient is placed in 
the knee-chest position. The serum is given high and retained as 
long as the patient can possibly do it, the longer the better. Before 
the serum is given the patient is prepared for it. The preliminary 
preparation consists in giving a cleansing enema of sodium bicar- 
bonate (1.5 per cent), followed afterward by another enema of 60 
to 100 cc. of starch solution with 15 drops of laudanum, so as to 
diminish the irritability of the intestine. The high serum enema is 
given a half hour after the starch enema. 

There are several disadvantages of the original method mentioned 
above. It is a gravity method which is quite hard to do in case of 
children because they usually cry and resist the procedure, thereby 
increasing the intraabdominal pressure often within failure to intro- 
duce the serum. Another disadvantage is the inadvisability of 
giving opium preparations in children. In order to retain the enema 
it is necessary to give small amounts of serum at frequent intervals, 
but a large portion of .the serum sticks to the container and the 
rubber tube while big amounts of serum if given at once will have 
a tendency to be expelled immediately. Furthermore, the original 
method requires a trained person to administer the serum. 

The method of serum administration per rectum, as now employed 
by the writer, is more simple than before. Instead of the gravity 
method I am forcing the serum by the syringe which is attached to 
one end of a rubber catheter lubricated with vaseline. This method 
does not produce any discomfort to the patient and can be given 
even when the child is asleep without waking him up. Any ordinary 
person can give this method of treatment. 

It is to be taken into consideration that serum administration is 
difficult in children specially if they are awake because they usuall}^ 
resist the treatment. Children are less obedient to instructions. 
Most of the patients however, both adults and children, prefer the 
serum enema because this method is not painful. 

In adults with very frequent bowel movements it is beneficial 
to give 5 to 10 cc. of elixir paregoric 'per orem. This will diminish 
the intestinal peristalsis of the intestines and hence the serum is 
propeBy retained. The elixir paregoric is given fifteen to thirty 
minutes before serum administration. 

Lately, the writer treated 33 cases of bacillary dysentery by 
serum enema alone. Their distribution by age is shoivn in Table V. 
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Twjlb V.-Age Distiubution of BAGibEAnY Dysentery Cases Tbbated by 
Sebum Auministebed pbb Rectum (Retained Enema). 


, Age (years). - 



Recovered. 

Died. 

Total 

cases. 

Number. 

Per cent. 

Number. 

Per cent. 

Under 1 

0 

0 

0 

0 

0 

1 to 5 

11 

11 

100 

0 

0 

6 to 10 

0 

0 

0 

0 

0 

11 to 15 

0 

0 

0 

0 

0 

16 to 20 

6 

6 

100 

0 

0 

21 to 30 

12 

12 

100 

0 

0 

31 to 40 

1 

1 

100 

0 

0 

41 to 50 

1 

1 

100 

0 

0 

51 to 60 

0 

0 

0 

0 

0 

61 to 70 

! 1 

1 

100 

0 

0 

71 and over 

1 1 

1 

100 

0 

0 

Grand total .... 

i 33 

1 

33 

100 

0 

0 


The majority of these 33 cases however were not serious. The 
general condition was good. The fever was not very high and the 
bowel movements varied from & to 25 in twenty-four hours. Many 
of the cases were treated early. The results were very encouraging 
and all of the cases recovered. 

In adults the amount of serum administered per rectum is 20 to 
30 cc, every four hours. Sometimes in mild cases one or two admin- 
istrations are sufficient, more specially in early cases. In children the 
author usually gives one-half of the adult dose because large amounts 
tend to be expelled at once. If the amount is not properly retained 
it is repeated immediately without any danger. The serum should 
not be diluted because the big bulk will irritate the intestines and 
produce untimely pe:eistalsis, causing it to be expelled at once. 

Discussion, Bacillary dysentery is one of those specific diseases 
which produce definite pathologic lesions. The toxins elaborated by 
the bacteria act locally in the large intestines, producing typical 
ulcerations. When absorbed, the toxins produce varying degrees 
of toxemia which may affect the nervous system and other vital 
organs. The injections of dysenteric toxins as observed by Plexner 
and Sweet, and Doerr produce symptoms and anatomic changes in 
the large intestines of experimental animals similar to those found 
in human beings,^ Doerr in his experiments was also able to save 
the animals from the effects of a lethal dose of toxin by previous 
injections of antitoxin. Similar results were reported bv Todd 
Vaillard and Dopter.^ ^ 

Shiga, the pioneer worker in bacillary dysentery, states that anti- 
dysenteric serum is bactericidal as well as antitoxic.® This view 
was supported by Sandwith, who gave the same opinion that the 
serum of dysentery is both antitoxic and bactericidal.'* 
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The fundamental jirinciple of serum treatment in bacillary 
dysentery is based on the above facts, theories, and conclusions 
that were verified by experimentations on the part of reliable 
workers. It will not therefore lie out of place to use the anti- 
dysenteric serum as retained enema. This method of treatment, 
the VTiter believes, is not unscientific. Where can we better combat 
the bacteria and their toxins, than in the very place where they are 
lodged and produced? To his mind the dii’ect attack on the causa- 
tive agent and its poison is the best means of fighting a disease. 

In the treatment of bacillaiy dysentery, the vniter used serum 
administered per rectum (enema). In this way the antiserum gets 
direct access to the bacteria and its toxins present in the intestines. 
There it can act both as “antitoxic and bactericidal.” In the intes- 
tines absorption takes place also, and once in the circulation, the 
antiserum can neutralize the free toxins. 

The principle invoh’ed in the intramuscular and intravenous 
injections is the neutralization of the toxins in the body. In the 
rectal administration (enema) this principle also holds true. But, 
as the writer stated, the per rectum administration possesses the 
advantage of acting immediately and directly in ^the intestines. 
In intravenous injection the serum is introduced directly into the 
circulation. Absorption must take place in the muscles when the 
serum is given intramuscularly, and if the serum is administered 
per rectum, absorption takes place in the intestines. 

The writer’s experience with serum administration per rectum 
(enema), was very encouraging, several notable clinical changes in 
the patient having been observed, provided that the serum was 
properly retained and administered early. After twenty-four hom-s 
the patient experiences general improvement of the subjective 
symptoms. The colicky pain is greatly diminished; the stools 
decrease in number; the temperature goes dbwn. Later on, the 
stools gradually become less bloody and less mucoid; they become 
fecal and soft, and finally normal. In early diagnosed cases where 
serum was given at once per rectum (enema) the stools did not have 
a chance to become bloody. 

Graph I illustrates the marked effects of serum administered per 
rectum (enema). 

All the 33 cases treated with serum enema alone it is true were 
apparently mild from the beginning. It is a clinical fact, however, 
that verj^ many cases of bacillary dysentery start with mild symp- 
toms, becoming serious after some time. Is it not, then, an aehieve- 
ment in the treatment if the disease could be kept mild throughout 
its course? 

The writer has encountered in his practice cases in which serum 
enema did not produce the desired result as shown in Graph II. 
This was found to be due to improper retention of the serum in 
the intestines. Intramuscular injection, combined with serum 
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enema in these cases, a highly satisfactory result. This method 
is in tile opinion of the writer, a very desirable procedure in the 
t^ronps of cases above mentioned. The intramuscular injection is 
discontinued once the bowel movements have markedly decreased 
because the patients prefer the painless route, through the rectuui. 
Continuance of the serum enemata in the early convalescence period 
is preferred. 


GRAPH I. EFFECT'Ol^ 'SERUM ADMINISTERED BY RETWNED ENEMA. METHOD 



very necessary. Even the preliminary test injeetions of small 
amounts of serum do not prevent at times the occurrence of serious 
complications (see complications. Case V). But the rectal adminis- 
tration has not produced so far anaphylactic shock or severe imme- 
diate reactions, besides the patient is saved from the inconvenience 
of pain. There are patients who develop urticarial manifestations 
immediately following intramuscular injections of serum. In such 
cases the method of treatment by injections was. discontinued and. 


KOKBER. OF STOOLS 
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instead^ serum per rectum (enema) was employed Butliout any bad 
effect. 

The intravenous injection is employed in very severe cases. A 
few hours after injection there is marked alleviation of the symp- 
toms; pulse becomes full and strong; restlessness diminishes and 
the general appearance becomes brighter in the next twenty-four 


GRhPH !1. EFFECT OF AWltiTSEnTERlC SERUM AbMimSTEREO BT THE COMBIHEB METROBS 
(retained enema and INTRAHUSCULAR. IHJECTIOH) 





hours. The intravenous administration of serum is usually accom- 
panied with chills or chilly sensation which may last for thirty 
minutes followed by rise of temperature. 

Some cases of bacillary dysentery that are apparently mild die 
of the disease soon after serum administration. This is seemingly 
paradoxical. It is not astonishing to see severe cases terminating 
fatally, but mild ones resulting in death are perplexing. It is very 
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difficult to explain this phenomenon satisfactorily. It is known that 
minimum lethal doses of bacterial toxins do not produce instantaneous 
death in experimental animals as do chemical poisons, like alkaloids, 
for instance. Bacterial toxins have to pass a certain length of time 
before they can produce much damage in the tissues— that is, before 
the symptoms appear. Therefore, apparently mild cases do not 
necessarily mean that the toxins are still free in the circulation, but 
might be bound already to be tissues and the case might appear mild, 
because the effect of the tojdn is still in the incubation period. 

Complications Resulting from the Treatment. The cases that have 
developed special complications as a result of serum administration 
are very few and they will be discussed briefly in this report. 

Case Abstracts. Case I.— A male, aged thirty-two years, strong and 
robust. He was given two intramuscular injections of serum, 20 cc. each 
at twenty hours’ interval. One hour after’ the second injection the patient 
became weak, and restless uuth subnormal temperature. _ The pulse was 
small and rapid, with cold perspiration and the respiration increased in 
rate. The patient was given 1 cc. of 1 to 1000 adrenalin injection sub- 
cutaneously but he died twenty-four hours after the onset of these symp- 
toms. No autopsy was made. 


Case II.— A female nurse, aged twenty-five years, fairly developed and 
strong. She was receiving 20 cc. of serum intramuscularly every day for 
four days but on the eighth day of the disease she developed urticarial rash 
all over her body. It was accomplished by sudden rise of temperature, and 
pain was so severe that she could hardly open her mouth, and could hardly 
move her extremities. She recovered with salicylate treatment and adren- 
alin injections. 

Case III. — Another female nurse, aged twenty-one years, well-developed, 
strong and robust. She was given a daily intramuscvdar injection of 20 cc. 
of serum. Two and a half hours after the fourth injection she became very 
weak, restless and moaning continuously, subnormal temperature, cold 
clammy perspiration vith weak and rapid pulse. She remained in this condi- 
tion for twelve hours, after which she gradually recovered after 1 cc. of 1 to 
1000 adrenalin was given subcutaneously. 


Case IV.— A male child, aged two years and three months, well-devel- 
oped and strong. One year previously he received two subcutaneous pro- 
phylactic injections of sensitized antidysenteric vaccines (polyvalent). 
The first prophylactic injection contained 200,000,000 bacteria. Twenty- 
four hours later the child had a slight rise of temperature which lasted for 
twelve hours. Three days after the first prophylactic injection he was 
given another dose of 400,000,000 bacteria. Twelve hours later this was 
followed by high fever accompanied by bloody and mucoid stools. This 
condition lasted for twenty-four hours and the number of bowel movements 
was five. The feces was examined microscopically and numerous pus cells 
and macrophages were found but bacteriologically negative for dysentery 
bacilli. As soon as the result of the microscopic examination of the feces 
was Imown, 10 cc. of serum was given three times a day per rectum (enema) 
i he next day the patient was greatly improved and soon returned to normal 
condition. Very recentlj^ about one year since the first prophylactic injec- 
tion, the child developed dysenteric symptoms noth pus cells and macro- 
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phases in the stools. One cc. of aiitvdysentenc serum was immecliatel.y 
injected intramuscularly. No reaction Avas observed from the_ injection. 
One hour later 19 cc. of serum Avas given intramuscularly. _ llus was fol- 
lowed after tnm hours by accelerated serum reaction, that is itching reddish 
macules on the ears folloAved by similar eruptions on the face, neck, liody 
and lower extremities and tAvelve hours after the Avhole body Avas swollen 
but not edematous. The child urinated frequently, almost once every hour. 
Urine examination was negative for casts and showed only slight amount 
of albumin. No further injection of serum was given but 10 cc. of serum 
Avas administered every four hours per rectum until three doses Avere given. 
The serum enema was gmen four hours after the onset of the complications. 
The patient recovered quickly. Ten days after the apparent complete 
recovery, the child was given yolk of an egg and a few hours after, the child 
deA’^eloped again severe urticarial rashes all OA’^er the body and after tAventy- 
four hours the whole body was again swollen without edema but he urinated 
less frequently at this time, three times in twenty-four hours. Urine exami- 
nation was again negatme for casts and shoAved only slight amount of 
albumin. Adrenalin and calcium chlorid AA'^ere gmen by mouth. On the 
third day the patient began to recoAmr rapidly. 

Case V. — A female, aged fifty years, fairly nourished, was given an intra- 
muscular injection of normal horse serum in 1917 due to metrorrhagia. In 
1927 the patient contracted baciUary dysentery. She was then given 0.5 cc. 
of antidysenteric serum subcutaneously. One hour later 1 cc. was given, 
and after one more hour, 18.5 cc. of the serum were given intramuscularly. 
For four days the patient received 20 cc. of the serum intramuscularly three 
times a day. On the eighth day of the disease the patient became cyanotic 
Avitli symptoms of collapse which remained for several hours. She was 
then given adrenalin subcutaneously and calcium chlorid per orem. The 
patient recovered. 

Case VI. — A female child, aged two jmars, fairly developed and strong. 
She developed dysentery (bacillary) and was injected intramuscular^ Avith 
20 cc. of antidysenteric serum every twelve hours for three days. Five days 
after the last injection urticarial rashes appeared. The patient recovered 
after adrenalin treatment per orem. 

Case yil.— A male child, aged three years, well-developed and robust. 
The patient developed symptoms of bacillary dysentery. He was given 
20 cc. of antidysenteric serum intramuscularly every twelve hours for 
three days. Three days after the last injection the patient had urticarial 
rashes. The case recovered after adrenalin was administered. 

Conclusion. From the record of the 2259 cases of bacillary dysen- 
tery that the writer has studied, it is observed that serum treatment 
is in general effectiAm. 

From Table VI we note- the encouraging results obtained from 
serum administration per rectum (enema), but it is still untimely 
to give a very definite conclusion regarding the absolute efficacy 
m this method on account of the limited number of cases treated. 
The results, however, are Amry encouraging. 

Note.— The author is grateful to Drs. Luis Guerrero, Otto Schobl and Hilario 
nara for their valuable suggestions; to Dr. Jose Albert for permission to include in 
tins investigation the cases in pediatrics; and to the staff of the Department of 
iMeaicme for their cooperation. 
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Over a period of three years we have been interested in a type 
of chronic disease which has presented a clinical picture varjdng 
within very wide limits. Chronic appendicitis, peptic ulcer, chronic 
cholecystitis, spastic colitis and mucous colitis are frequent diag- 
noses and, unfortunately, often the patient goes at once to the 
surgeon to have his appendix removed or his upper abdomen 
explored only to continue with symptoms unchanged after the 
operation. Or again, after an exliaustive and expensive diagnostic 
study the internist finds no definite evidence of an organic lesion, 
the only fairly consistent physical finding being a spastic distal 
colon. A diagnosis of nonulcerative colitis or irritable colon with 
“autointoxication” or of mucous colitis is often made, or perhaps 
the symptoms are assigned to an intestinal neurosis. 

It is not our intention to go into the detailed symptomatology of 
these cases. Jordan and Kiefer^ have recently presented an excel- 
lent clinical summary of what they chose to call the “ irritable colon,” 
It is our intention, however, to offer the results of a series of investi- 
gations aimed at finding a common cause for this varied sympto- 
mology. In spite of the fact that bacteriologic studies had been 
made repeatedly, and that the conclusions were almost as numerous 
as the investigators, we felt that the only approach which would 
permit an entering wedge would be the bacteriologic approach and 
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one of us (D) determined once more to investigate tlie intestinal 

Here it is necessary to digress and state that for almost four 
years, along with several members of our laboratory staff, we have 
been trying to evaluate the importance of intradermal reactions 
when employed to indicate specific susceptibility to bacterial 
antigens. We have followed the technique described by Wherry, 
in 1927,2 and further elaborated by Wherry and Dorst, in 1928.® 
Over 300 patients have been studied, including cases of arthritis, 
sinusitis, bacterial asthma, ulcerative and nonulcerative colitis, 
certain skin infections and chronic cholecystitis. Though we are 
not yet in a position to form definite conclusions, we have evidence 
to support several generalizations. We read as a positive reaction 
one which reaches its height in twenty-four to thirty-six hours- after 
injection, is characterized by induration, local heat and redness 
and is often associated with focal and general reactions. Such a 
skin reaction, we believe, from the study of hundreds of cases, 
justifies the following conclusions: (1) That the individual is sus- 
ceptible to the organisms injected; (2) that his tissues have already 
been invaded by that organism; (3) that he has inadequate immun- 
ity to enable him completely to counteract its toxicity. There are 
exceptions to these statements, but in general they seem to hold 
and express in, a rather simple way facts which would be hopelessly 
confused should we attempt to translate them into the terminology 
of the immunologist. 

We believe that in many instances these reactions represent 
sensitization of the mucous membranes of the body to organisms 
which are frequently considered nonpathogenic. Using the term 
in its broad sense, one may speak of such reactions as allergic. 
Here we cannot go into a comprehensive survey of this work. Most 
of our results have been published. This brief review forms a 
necessary introduction to the present study. In our consideration 
of the bacterial flora of the gastroenteric tract we hoped to identify 
certain organisms with our clinical problem on the basis of positive 
intradermal reactions. 

Originally we thought we might find some unusual organism in 
the enteric flora which could be shown to be the responsible agent, 
and wasted an entire summer searching for that organism. Careful 
bacteriologic studies were carried out. All the organisms which 
failed to fall into the catalogue of ‘‘normal flora” were cultured by 
aerobic, anaerobic and partial-tension methods. The strains were 
isolated in pure culture, heat-killed and used to make skin tests. 
Tile results were disappointing and most inconclusive; it was neces- 
sary to read the majority of our skin tests as negative, and there 
was no uniformity regarding the few positives. We found ourselves 
left with only the “normal flora.” 

H e selected a group of 30 patients, all of whom had symptoms 
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of long-standing. - Most of them had been subjected to the usual 
treatment for autointoxication, that is, had been given acidophilus 
milk, lactose and a diet, without the desired therapeutic result. 
They had already been studied bacteriologically as just outlined, 
and we now turned our attention to the normal flora. Bacillus coli 
communior, Bacillus coli communis, Bacillis acidi lactici, Bacillus 
fecalis alkaligines. Bacillus proteus. Bacillus cloacus, Bacillus 
mucosus capsulatus were included in our group for study, along 
with the Gram-positive diplococcus, commonly known as Strepto- 
coccus fecalis. The occasional anaerobic spore-bearers which were 
recovered were eliminated, since spore-forming organisms do not 
lend themselves to intradermal injections. Our 30 patients were 
skin-tested in the usual fashion. The results were most astonishing ; 
26 of the 30 patients showed marked sensitivity to one or several 
of the “normal strains.” Bacillus coli communior led the field, 
with Bacillus communis second, then Bacillus mucosus capsulatus. 
Bacillus fecalis alkaligenes and Bacillus proteus followed in the order 
named. 

Many of these strains were markedly hemolytic when grown on 
blood media, and when injected intradermally the reactions pro- 
duced were not only local but frequently focal and general. Oft- 
times a tjqiical gastroenteric attack with all the symptoms common 
in a given case would be precipitated by the inoculation. The state- 
ment has been made that all individuals will show marked symptoms 
when Bacillus coli strains are injected.^ It was necessary to 
investigate this statement, and all the patients on a medical ward 
who were not seriously ill were tested. Over 50 per cent of these 
patients chosen at random failed to show positive reactions to either 
exogenous or autogenous strains, and almost all of those who did 
react ga^'e a history of gastroenteric disturbances. Again patients 
with tuberculous enteritis, acute ulcerative colitis and typhoid 
usually failed to give a positive reaction to the strains we were 
investigating. 

Our next step was to attempt the desensitization of patients 
sensitive to “active” strains, and this was carried out by the usual 
method, giving exceedingly small doses at daily intervals, keeping 
always within the dose producing local or focal reaction. Some of 
these patients along with many others who have lieen added to the 
group have been treated with vaccine for months. The usual 
result was a gradual disappearance of skin sensitivity whicli was 
paralleled by a disappearance of clinical .symptoms. It was slow 
work and required complete cooperation on the part of patients, 
but the re.sults have been exceedingly gratifying. Contrary to our 
usual experience in attempting experimental work with patients, 
these people lla^•e not deserted us within a few Aveeks, but instead 
have, for the most part, been very faithful. The answer seems to 
be that after the first two AA^eeks most of them AA^ere feeling better 



Fig. 1 



Fig. 2 

Figs. 1 and 2. — Detoxifying action of sodium ricinoleate upon organisms of enteric 
flora. The right and left arm in each case have received injections of the same 
organism. In Fig. 2 three injections were made, giving three times the dose of 
detoxified vaccine. No reaction resulted. The lower picture shows the marked 
reaction from the untreated suspension. 
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than they had for years. We studied a group of private, ambulatory 
patients and were able to follow over 70 cases. The symptoms 
completely. disappeared in over 30 and there was marked improve- 
ment in the majority of the remainder. _ P 

Prior to our attempt to desensitize such patients, one ot us (M) 
had been obtaining gratifying results in a certain group of similar 
cases by the use of repeated doses of castor oil. The routine con- 
sisted in having the patients take 0.5 to 1 ounce of castor oil each 
evening upon retiring. After the first forty-eight hours the cathartic 
action of the drug passed, and many so treated improved. The 
toxic symptoms disappeared, the colon became less spastic both on 
physical and Roentgen ray examination, tenderness, nausea and 
asthenia often lessened. The difficulty with such treatment lay 
in the fact that most individuals could tolerate castor oil for only a 
few days and very few could take it for weeks.® We were inter- 
ested to Imow whether the treatment with castor oil could be linked 
up with our sensitization studies. The improvement cannot be 
explained as being due to increased elimination, since the cathartic 
action of the oil is evanescent, and many patients so treated show a 
tendency to become somewhat constipated. The answer must be 
sought in the chemical action of the oil, which is changed to ricino- 
leates in the intestines. In using castor oil we had in mind Larson's 
work with sodium ricinoleate,® and'thought that this was the active 
principle involved, operating as a detoxifying agent. 

Our next step was to determine -whether or not sodium ricinoleate 
exerted a detoxifying action on the organisms which we had found 
capable of producing positive skin reactions in our patients. Heat- 
killed suspensions of the various strains were subjected to a con- 
centration of 1 per cent sodium ricinoleate for twelve hours. The 
organisms were then packed and washed free of the ricinoleate. 
Simultaneous injections of untreated and treated strains were made 
in persons already shown to be sensitized to the normal flora. In 
each case we had achieved complete detoxification, as evidenced by 
the absence of skin reactions. Whereas the untreated suspensions 
produced violent reactions the detoxified strains gave rise to no local, 
no focal or general reaction. An individual who could not tolerate 
0.15 cc. of the untreated suspension without marked local and 
general reaction could receive five times this dose of the detoxified 
vaccine without reaction. All the strains we have described, with 
the exception of the Streptococcus fecalis, could be so detoxified. 
(See Figs. 1 and 2, for illustration.) 

We at once substituted detoxified vaccine for the untreated 
suspensions, and found the antigenic properties of the vaccine 
unimpaired. We then attempted to give sodium ricinoleate by 
mouth, but here we encountered difficulties, for the chemical 
pro\'cd to be exceedingly irritating. After various failures to find 
a satisfactory method of administration, the William S. Merrell 
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Company, of Cincinnati, working on the suggestion of Dr. Morris, 
solved the problem. Five grains of pure sodium ricinoleate were 
suspended in olive oil and enclosed in a soft enteric .capsule. Such 
capsules seldom give gastroenteric symptoms, and most patients 
take them for months without discomfort. At first the patient is 
given a capsule before each meal and one at bedtime; gradually 
the dose is decreased as symptoms subside. The therapeutic effect 
is distinctly more marked than the best results secured with castor 
oil. Patients have been treated with detoxified vaccine alone, with 
ricinoleate alone and with both, and the combination has proved 
most effective. All other forms of treatment have been purposely 
omitted. 

One very striking observation has been made, that patients who 
have been given sodium ricinoleate orally and no other treatment, 
gradually lose their skin sensitivity to organisms to which they had 
shown previous sensitization. This permits a very attractive specu- 
lation, that the ricinoleate acts on the organisms of the enteric tract 
in such a manner that a toxic body is converted into an antigen and 
autovaccination results. Such an explanation is quite in keeping 
with the recent work of Besredka, We have observed another 
interesting relationship. Only patients who show sensitization to 
organisms of their enteric flora are benefited by the administration 
of sodium ricinoleate. 

Discussion. We are, in brief, trying to explain the clinical picture 
of “autointoxication,” spastic or irritable colon and mucous colitis 
and the varied symptomology which such terms at once bring to 
the clinician’s mind, on a scientific basis. Our experimental data, 
as just reviewed, and our clinical studies lead us to believe that the 
underlying factor in these conditions is a hypersensitivity of the 
enteric tract to certain bacteria. We also believe that the organ- 
isms most frequently responsible are those which have always been 
included under the heading, “normal fiora.” The hypersensitivity 
of the enteric tract results in local spasm of certain portions of the 
colon quite analogous to that which occurs in bronchiolar hyper- 
tonus (asthma), with ensuing constipation and a whole train of 
reflex aberrations which follow the interruption of the normal colonic 
rhjdhm. It would also seem that such hypersensitivity permits 
the absorption into the blood stream of large amounts of toxie 
products, resulting from bacterial metabolism, thenee to the liver; 
when their concentration is suffieient to pass the threshold inter- 
posed by the detoxifying function of the liver they pass into the 
general circulation, giving rise to the clinical picture perhaps best 
recognized under tlie term, autointoxication. 

This conception seems to warrant the assumption that we are 
dealing with intestinal allergy. A phenomenon which has occurred 
repeatedly in the course of our investigations lends considerable 
weight to this theory. In Case 27, a patient with symptoms of five 
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years’ duration, 8 strains of organisms from tlie patient’s own stool 
were injected intradermally. Of the 8, she showed marked skin 
sensitivity to 3; a hemolytic Bacillus coli, Bacillus fecalis alkali- 
genes and Bacillus mucosus capsulatus. The other 5 strains failed 
to produce skin reactions. This patient had been subject to recur- 
ring attacks characterized by abdominal cramps, constipation, 
marked abdominal distention, headache and profound prostration. 
These symptoms are given in the usual order of their development. 
Attacks would last two to four days and would frequently terminate 
with nausea and vomiting. During the attacks the distal colon 
was rigid, contracted and tender, while the proximal colon would be 
markedly distended. As a rule, four to six weeks would intervene 
between attacks, and during this period of remission undue fatigue 
on exertion was the only definite symptom. On the day following 
the intradermal tests our patient left Cincinnati for a six weeks’ 
vacation in northern Michigan, to return feeling unusually well. 
We had prepared a vaccine from the “active” strains during her 
absence, which she declined to take because of her general state of 
wellbeing. Within a week following her return to normal routine 
she had a very severe attack with all the usual symptoms, and, to 
her, amazement, at the sites of injection of the 3 active strains made 
six weeks before she developed reactions in every way similar to 
the original ones, with redness, induration and local heat. We 
saw these reactions, and they corresponded exactly to her primary 
reaction chart. Since then we have observed the same phenomenon 
on several occasions. After gradual desensitization, using a vaccine 
detoxified with sodium ricinoleate, her attacks faded out, and she 
has been practically free of them for eighteen months. 

Our method of treatment by bacterial desensitization and detoxi- 
fication, with possible autovaccination, using sodium ricinoleate 
orally, also suggests, because of its success, the allergic nature of 
the diseases. We would stress the importance of using small, 
frequently repeated doses wdien administering vaccine to such 
patients. We begin with a 1-minim dose, administered subcu- 
taneously, and continue this dose for several days before increasing 
to 1| minims. Then the dose is slowly advanced by -l-minim 
amounts to 3 or 4 minims, using the local and general reaction 
as indication of overdose. After reaching 3 or 4 minims, the dose 
is held at this point, and often given for several months, the dermal 
sensitivity being the index of progress rather than the patient’s 
freedom from symptoms.. At first the injections are given daily, 
but after the dose has reached 3 minims they are given three times 
weekly. When detoxified vaccines are employed the dose may be 
increased more rapidly, but from time to time intradermal tests 
should be made with the original untreated strains in order to check 
the progress of desensitization. 

Sodium ricinoleate given by mouth over a long period of time will 
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alone often achieve a satisfactory result Avitli diminution of skin 
sensitivity, as described above, but we wish to repeat that our best 
results have been achieved by the combined use. of detoxified vaccine 
and sodium ricinoleate administered orally. 

Conclusion. 1. We feel that we have demonstrated a definite 
relationship between a well-recognized group of clinical symptoms 
and bacterial hypersensitization of the enteric tract. 

2. This sensitization is revealed by intradermal reactions and 
suggests that the so-called “normal flora” is frequently found 
playing a decidedly abnormal role. 

3. Desensitization by repeated small injections of the “active” 
strains results in both clinical improvement and a gradual disap- 
pearance of skin sensitivity. 

4. Sodium ricinoleate detoxifies many organisms in the enteric 
flora in vitro, as demonstrated by the disappearance of skin reactions 
upon the injection of strains which before detoxification have given 
marked reactions. 

5. There is worthy evidence to suggest that sodium ricinoleate 

administered by mouth exerts a detoxifying action on the enteric 
flora in vivo. * ' 
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Syphilis of the liver is a rather uncommon disease. It occurs, 
according to Brunsting,^ in approximately one patient out of every 
2000 admitted to the Mayo Clinic. Hale A^Tiite- notes that among 
8500 autopsies performed at Guy ’s Hospital from 1885 to 1904, there 

Read at the Meeting of the Association of American Physicians, Atlantic City, 
May G, 1930. 
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were 23 with gummas of the liver ami 72 witli syphilitic cicatrices. 

. Rolleston^' observes that among 11,300 autopsies at Middlesex Hos- 
pital between 1854 and 1900 gummas of the liver were noted in 40 
instances. Of 5088 necropsies held at the Philadelphia Hospital, 
Plexner^ found 23 instances with gummas and 28 with cicatrices. 
Inasmuch as the diagnosis of hepatic syphilis can ordinarily only 
be definitely established upon the general evidence of syphilis in 
connection with the history, Wassermann test and antiluetic treat- 
ment followed by long periods of clinical observation, it is our 
object to present here only our cases of gumma of the liver This 
type is one form of hepatic involvement of this disease, in which the 
evidence is usually sufficient^ definite to warrant a positive diag- 
nosis from clinicai signs alone. We have selected therefore but 10 
instances of this affection from a fairly large series of cases of hepatic 
syphilis, which we consider have fulfilled all the necessary criteria 


as the basis of this paper. 

The following histories present in abstract the most important 
findings in our cases : 


Case Histories. Case L— -E. H., male, aged thirty-nine years, pre- 
sented himself for treatment because of a large mass in the region of the 
liver, which he lumself had first detected. He had not experienced pain, 
but had had considerable abdominal distention, and had lost 10 pounds in 
weight, during the past three months. He had entered a hospital for 
observation and treatment. The diagnosis of an abdominal tumor was 
made and an exploratory operation advised. The patient was umvilling to 
undergo this procedure and presented himself for further examination at 
our Clinic, His previous history was unimportant. He had been in good 
general health until three months ago; and had at no time previously been 
affected with abdominal distention or indigestion in anj'" form. No alcoholic 
history could be elicited nor any of a former ascites. The patient however, 
presented a definite statement regarding a chill associated with fever 
extending over a period of three days during the early part of his present 
illness, which was, apparently overcome by the administration of quinin. 
He was unable to furnish any history of a primary lesion or present any 
. information of a secondary stage. 

On physical examination the patient was found to be a man of good 
build, but with an evident loss of considerable flesh. There was no evidence 
of jaundice or cachexia. The heart and lungs were normal. The blood 
pressure was 135 systolic, 80 diastolic. The abdomen was somewhat dis- 
tended, the liver extending 3 inches below the costal arch, the left lobe also 
lieing somewhat enlarged. The surface of the liver was hard and there was 
considerable tenderness on moderate pressure. A large nodular rounded 
mass was easily palpable to the right of the epigastrium projecting upward 
apparently under the costal arch. Movable dullness could easily be 
detected indicating the presence of considerable free abdominal fluid, 
ihe spleen was somewhat enlarged, the edge extending two fingers breadth 
Ijelow the left costal arch. There was no fever and the blood picture showed 
a slight anemia. Red blood corpuscles 4,130,000; hemoglobin 72 per cent 
w test was ++-1-. The gastric secretion follorvin^^ aii 

Evald test breakfast showed a total acidity of 64, free hydrochloric acid 48- 
tile urine and stools were normal. The diagnosis of gumma of the liver 
was made and the patient placed upon an intensive antisyphilitic -treat- 

voi,. ISO, N'o. 5. — xovv:miif.i!, 1930 23 
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inent (mercmy and ioclids) and witliin six weeks the mass and tenderness 
of the liver as well as ascites had entire^ disappeared. A marked reduction 
in the size of the liver was also noted, although the Wassermann reaction 
still remained positive even after a year. 

Case II. — C. B., male, aged forty-six years complained of indigestion 
with abdominal pain for a period of two j'-ears. Ilis past history revealed 
the ordinary diseases of childhood and in addition a venereal sore on the 
genital organs three and a half ^''ears ago, which continued on a few weeks 
and then disappeared. There was no alcoholic history. During the past 
two years the patient has been complaining greatly of indigestion in the 
form of fuUness, distention and nausea follonang meals; but not of vomiting. 
For the past j’^ear abdominal pain has been rather severe and a mass was 
observed in the upper right abdomen, which has gradually enlarged. The 
patient has lost 23 pounds in weight during the past six months and though 
his appetite has remained good, he has been afraid to eat. 

Physical examination revealed a rather slender, weak individual of 130 
pounds with evident loss of flesh. A slight icteric tint was noted in the 
conjunctivae. His thoracic organs were normal. The blood pressure was 
110 systolic, 70 diastoUc. The liver was markedly enlarged extending three 
fingers’ breadth below the costal arch and the left lobe was also slightly 
palpable; on pressure there was marked tenderness but no evident muscle 
spasm. Two distinct nodular masses were palpable in the right lobe of the 
liver; the one about the size of an orange just above the lower border, and 
the other that of an egg beneath the costal arch; both were situated near 
the center of the lobe and were definitelj’’ attached to the liver. The spleen 
was not palpable; there was no movable dullness or other eAudence of ascites. 
The temperature was usually normal, though occasionally a rise to 99.5° 
was observed. The blood examination revealed a hemoglobin of 68 per 
cent, red cells, 3,900,000; differential count, normal. The Wassermann 
reaction was A fiver functional test (Rosenthal's tetrachlor- 

phthalein) showed moderate retention 13 per cent in fifteen minutes and 
10 per cent in an hour. The stool was normal; urine normal with the 
exception of a trace of bile. The gastric contents was normal; total acidity, 
54; free hydrocliloric acid, 42, foUowng an Ewald test breakfast. The gas- 
trointestinal Roentgen raj”^ series revealed no abnormalities. 

From the liistory of a primary lesion together with the clinical findings 
and the positive Wassermann reaction, the diagnosis of gumma was e^ddent. 
Under antiluetic treatment (mercury and iodids) the gummatous masses 
soon began to disappear and vithin six weeks were hardlj’’ any longer per- 
ceptible. The abdominal pain and indigestion also vanished rapidly and 
were no longer present following two weeks’ treatment. The patient gained 
30 pounds within six weeks. 

Case III. — J. K., male, aged thirty-seven years, had complained of acute 
attacks of pain occurring at irregular intervals in the upper right quadrant 
of the abdomen for a year. His past history was negative except for the 
prolonged use of alcohol. It was negative as to syphilis. The pain com- 
plained of was extremeW violent at times and would often radiate around 
to the right shoulder blade. On two occasions the administration of morphia 
was required for relief. The attacks were never accompanied ■with chiUs 
or fever, though these occasionally occurred associated with indigestion 
which was almost constantly present during the past five months. The 
indigestion consisted of fuUness, marked distention, nausea, vomiting of 
bile and extreme constipation. The patient had lost 35 pounds in weight. 

On examination he presented a rather cachectic appearance 'nith e'^ddent 
loss of weight. There was a distinct icteric tint in the conjunctiva; and the 
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cutaneous veins over the lower chest and abdomen were markedly enlarged. 
The lungs were normal; the heart slightly enlarged to the right, though no 
murmurs could be detected. The blood pressure was 168 systolic, 120 
diastolic The abdomen was somewhat distended, movable dimness was 
noted indicating the presence of free fluid. The liver was distinctly enlarged 
three fingers’ breadth below the costal arch and was tender on pressure, and 
the edge distinctly hard. The surface was filled with nodular masses vary- 
ing in size from that of a marble to a lemon. The spleen was palpable two 
fingers’ breadth below the costal arch. The inguinal glands were shghtly 

^^he^ blood examination revealed a secondary anemia; red blood cells 
3,100,000; hemoglobin, 53 per cent; the differential count was normal. The 
Wassermann test was -!-++• A marked functional disturbance of the 
liver was present as was revealed by the bromsulphalein test. The total 
acidity of the gastric contents was 36, free hydrochloric acid, 0. The urine 
had a specific gramty of 1012, and contained a heavy trace of albumin, but 
no sugar and showed a distinct icteric discoloration. The stool was normal. 
A gastrointestinal Roentgen ray series revealed no abnormalities except 
the stomach and duodenum pulled over and held in the right upper quadrant 


region. 

It was difficult at first to determine whether we were deahng with cirrhosis, 
carcinoma or sj'-philis (gumma) of the liver. The treatment however, 
definitely pointed to the correct diagnosis of gumma. 

Following a vigorous antisjnplulitic treatment (mercury and iodids) 
many of the nodules, rapidly disappeared, and the pain, indigestion and dis- 
tention diminished markedly within two weeks. The nodules in the liver 
were gradually reduced in size and the patient gained 25 pounds within six 
weeks. Although some enlargement of the liver, together with small nod- 
ules, could still be detected foUowfing a year’s treatment as well as a recur- 
rence of the indigestion when the patient was indiscrete in his diet, his 
general appearance and a gain in weight of 40 pounds were definite evidences 
of the correctness of the diagnosis. It is probable that the small nodules 
still remaining in the liver were the cicatrices occurring as .the result of the 
disappearance of the gummas. 


Case IV. — F. M., male, aged forty-nine ^mars, complained of abdominal 
pain at times as well as indigestion for a period of over three years. He 
had previously enjoyed good health, and with the exception of occasional 
attacks of indigestion had had no other disturbances. He denied syphilitic 
and other infections, and had never been addicted to the use of plcohol. 
There wms but slight loss of flesh. The pain was moderate, and was located 
m the epigastrium and in the right upper quadrant. With this, there was 
considerable gastric distress, nausea, occasional vomiting and a few attacks 
of drills and slight rise of temperature. 

On examination, jaundice of the skin and sclerm of a moderate degree 
noted. The heart and lungs were normal; blood pressure 140 systolic, 
SO diastolic. The abdomen was soft. The liver was enlarged three fingers’ 
breadth below the costal arch and was tender on pressure. There was no 
enlargement of the left lobe. The spleen was not palpable. A rounded 
mass, the size of an egg was noted in the epigastrium which was definitely 

picture ivas normal, red blood cells, 
A JUO, 000 hemoglobin, So per cent; Iflood Wassermann reaction -A-l — b 
llje gastric contents ivere normal; total acidity, 56 and free hydrochloric 

narLi ■ nu V'T f=«i^tamed a heavy ring of bile but was otherwise 
normal. I he stoo s w'ere alcoholic. A gastrointestinal Roentgen ray 
•sciies revealed no abnormalities. ^ 

The diagnosis of gumma of the liver was made wdflch ivas confirmed by 
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the therapeutic test. Following thorough autiluetic measures, the icterus, 
indigestion and mass promptly disappeared and following a j’-ear’s treat- 
ment there was no further e^ddence left of the former affection. 

Case V.— S. P., male, aged forty-one j’-ears, complained of abdominal 
pain, indigestion and loss of flesh for more than a year. He ga^'^e a definite 
history of a primary syphilitic lesion mth secondary manifestations dating 
back eight years. Inasmuch as he was forced to travel almost cohstantly 
his treatment was much interrupted and was finally discontinued. His past 
history was unimportant except for overindulgence in alcohol extending 
over man}’’ years. He has had discomfort and pain though not intense 
under his right costal arch which had become almost constant. In addition 
there w’as fuUness in the abdomen and distention follo’wing meals as well 
as constipation. He had never been affected with chills, rise of temperature 
or jaundice, but had lost 15 pounds in weight. Shooting pains and numb- 
ness in his legs were experienced at tunes. 

On examination the pupils reacted normally and were equal; there was 
no e'\ddence of icterus. The thoracic organs were normal. Blood pressure 
120 systolic, 80 diastolic. The abdomen w’as soft. There was no evidence 
of free fluid in the abdomen. The liver w’as enlarged reacliing a hand’s 
breadth below the costal arch. It was tender on pressure, the edge being 
firm and hard. There was also a slight enlargement of the left lobe. The 
spleen was not palpable. There w’ere tu’o distinct masses in the liver, the 
size of hazelnuts; one in the epigastrium just below the ensiform cartilage; 
the other below the costal arch in the mammillary line. There were numerous 
other small masses throughout the surface of the liver. The inguinal glands 
■were enlarged and firm. The Imee reflexes were someu’hat sluggish, but 
there was no definite e\ddence of involvement of the central nervous system. 

The blood picture was normal; red cells, 5,100,000; hemoglobin, 80 per 
cent; blood Wassermann, -p-H-i-. The gastric secretion sho'R’ed a true 
achylia. The liver functional test (bromsulphalein) w’as normal; and the 
urine and stool liken’ise showed no abnormalities. A gastrointestinal Roent- 
gen ra}’ series presented no eAudence of an}’ lesion in the gastrointestinal 
tract. FoUo'vwng an intensh’e treatment with mercury and iodids, the 
masses almost melted away, and the gastric s}Tnptoms likewise disappeared 
so that in the course of three months there remained no further signs of 
these conditions except for a moderate enlargement of the liver and a con- 
tinued positive blood Wassermann reaction. 

Case VI. — 0. M., male, aged forty-four years, complained of abdominal 
pain, distention and loss of flesh. His past history ■n’as unimportant, except 
that he had the usual diseases of childhood and also a s}’philitic infection 
twenty-years ago. He had a primary lesion followed by a secondary erup- 
tion and undenvent treatment for a short time. He suffered no further 
disturbance until the onset of his present iUness. 

About eight months ago, he began ■\\dth indigestion in the form of dis- 
comfort under the right costal arch and more recently -with pain in addition 
to fullness, distention, nausea and occasional vomiting. On two occasions 
he vomited slight amounts of bloody ma’terial and occasionally noted black 
stools. He had lost 20 pounds in weight. 

The patient presented the appearance of a rather emaciated indi'vddual 
ahnost cachectic in appearance; there w’as an icteric tint to the skin and con- 
junctiva!. The cutaneous veins in the lower chest and upper alsdomen were 
somewhat enlarged. His chest organs were normal. Blood pressure, 168 
systolic, 75 diastolic. 

The abdomen was much distended; the liver markedly enlarged reaching 
nearly a hand’s breadth below the costal arch. The left lol^e was also quite 
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enlarged. Both lobes were extremel}'' tender on pressure, and .were filled Avith 
nodules var 3 dng in size from that of a pea to an orange. There was definite 
movable dullness in the abdomen indicating the presence of free fluid. The 
spleen was enlarged, reaching three fingers’ breadth below the costal arch. 
The biceps and knee Mcks were hyperactive. Babinski and Oppenheim 
normal. The blood picture showed 3,480,000 red cells. Hemoglobin, 60 
per cent; diSerential count, normal; blood Wassermann, + ++ • The gastric 
analysis revealed a total acidity of 30; free hydrochloric acid 10, following 
an Ewald test meal. The urine was normal with the exception of containing 
a trace of bile. The bromsulphalein liver functional test showed a reten- 
tion of 45 per cent for five minutes and 15 per cent for thirty minutes. It was 
difficult at first to determine whether we were actually dealing with cirrhosis 
or with s 5 T)hilis of the liver. The therapeutic test however, definitely 
cleared up the diagnosis. In four weeks following antiluetic treatment 
(mercury'’ and iodids) the free abdominal fluid disappeared following a 
single tapping; the liver became markedlj’’ reduced in size; the small masses 
disappeared entirelj'’ and the large ones greatlj' diminished. The spleen 
was no longer palpable. FoUo’wing another examination made after six 
months, no further e'vddence of the liver affection could be detected. The 
patient had gained 35 pounds in weight. 

Case ‘\T[I. — J. B., male, aged thirty-five years, complaioed of indigestion 
for a period of four and a half years, during which he had lost 25 pounds 
in weight. During this time, there had been considerable pressure, fuUness, 
flatulenc 3 ’’ and pain rmder the right costal arch. The pain was never severe, 
but extremely distressing. Nausea and vomiting were frequent. 

His past history was unimportant. He denied having had lues. On 
examination he presented the appearance of a seripuslj’’ ill individual, who 
had lost considerable flesh. His skin and sclerse showed a moderate jaun- 
dice. The heart and lungs were normal; blood pressure 164 systolic, 85 dias- 
tolic. His abdomen was somewhat distended and tympanitic. There was no 
eiddence of the presence of free abdominal fluid. The fiver was enlarged, 
extendiog three fingers’ breadth below the costal arch and was tender 
on pressure, especially along the course of its lower border, which was 
firm and hard. Just above the lower edge about its center a mass was 
detected which was hard and firm, the size of an egg, which projected high 
up from the fiver surface, and could be easily outlined. The left lobe of the 
fiver was somewhat enlarged, but the spleen was not palpable. The inguinal 
glands were slightly enlarged on both sides and tender. The blood picture 
showed 3,200,000 red cells; and 52 per cent hemoglobin. The blood Wasser- 
mann was ++++. The brom^phaleui fiver functional test showed a 
slight retention. The urine contained a hea’vy trace of bile, but was other- 
wise normal. The gastric contents showed an achylia; total acidity, 22, free 
h 3 ’drochloric acid, 0. A gastrointestinal Roentgen ray series revealed nothing 
abnormal except a few right upper quadrant adhesions. The diagnosis of 
mafignanc 3 ’’ v'as considered but the positive Wassermann reaction pointed 
rather otherwise. A vigorous antiluetic treatment was instituted with most 
beneficial effect. The mass in the fiver gradually disappeared, the fiver 
itself became much reduced in size and the pain and digestive symptoms 
likewise abated. The patient gained 15 pounds in weight and appeared 
perfectly well follo’uing seven months’ treatment. 

Case VIII.— J. H., male, aged fort 3 ’'-nine 3 ’’ears, complained of abdominal 
discomfort and pain for a period of three months. He had ahva 3 's pre'viousb’’ 
enjoyed good health and had never been affected with indigestion. A his- 
tory either of a primary syphilitic lesion or of alcoholism could not be 
obtained. The abdominal discomfort occurred in the form of attacks of pain 
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ill the right upper quadrant, some of which were quite intense. None of 
these attacks were accompanied rvith chills or fever. The patient had had 
cicht or nine of the.se attacks and in but one was morp ua required lor 
relief; between the attacks, he was quite well, and suffered no indigestion. 

He has not lost any flesh. ..i , c ■ a- -a ^ 

On examination, the patient’s appearance was that of an individual 
enioying good health. His heart and lungs were normal. Blood pressure 
120 systohe, 80 diastolie. His abdomen was soft, the liver was enlarged 
just a finger's breadth below the eostal arch; the edge being firm and tender. 
A hard mass, the size of a hazelnut could easily be palpated just to the nght 
of the epigastrium beneath the costal arch, which was definitely associated 
with the liver. The spleen was not enlarged. The blood examination 
revealed a normal blood picture. The blood Wassermann, however, was 
-f-f-f -f. The urine and stool were normal. A gastric analysis showed a 
total acidity of 56, free hydrochloric acid, 42, following an Ewald test 
breakfast. The bromsulphalein functional liver test was normal, A gastro- 
intestinal Roentgen ray series revealed no abnormalities. A cholecystogram 
showed that the gall bladder emptied normally, and there was no evidence 
of stones. A probable diagnosis of gumma of the liver was made and anti- 
luetic treatment instituted. The mass as well as the pains rapidly disap- 
peared and had entirely vanished within six weeks. 


Case IX.— K. T., male, aged thirty-six years, complained of indigestion 
and pain in his abdomen. His past history was unimportant and he denied 
the presence of any syphilitic infection. About six months ago, he began 
ivith indigestion asspeiated with symptoms of acidity; pain and discomfort 
in his stomach appearing several hours after meals, which were relieved by 
food and by alkalies. The pains gradually became more intense. He lost 
15 pounds in weight. 

Oh examination, the patient presented^the appearance of a rather healthy 
individual. His heart and lungs were normal. Blood pressure 125 systolic, 
80 diastolic. His abdomen was soft and relaxed; the liver was enlarged one 
finger’s breadth below the costal arch. There was a distinct mass in the 
epigastrium slightly to the right of the median line and just beneath the 
costal arch the size of a lemon. The spleen was not palpable. There was 
a distinct tender area in the epigastrium and the edge of the liver was also 
tender on pressure. 

The blood examination revealed perfectly normal conditions except for a 
+ + + Wassermann reaction. The gastric secretion showed a hyperacidity ; 
total acidity, 76; free hydrochloric acid, 63. The urine and stools were 
normal. A gastrointestinal Roentgen ray series revealed nothing further 
than a spastic pylorus and adhesions in the upper and lower right abdominal 
quadrants. The urine and stool were normal. 

_^The history suggested peptic ulcer, but the mass in the liver, the positive 
W assermam test, and the absence of Roentgen ray evidence rather pointed 
more definitely to gumma of the liver. The therapeutic test fully confirmed 
tlie latter impression. After five weeks of thorough antiluetic treatment 
consisting of mercury and iodids the mass and digestive symptoms entirely 
disappeared, however, the Wassermann reaction continued positive. 


Case X.— R.B.D., male, aged thirty-two years complained of loss of 
veignt stomach trouble and a mass in his abdomen. His past history 
revealed the usual diseases of childhood and a venereal sore on the genitals 
lour years ago, which remained for two weeks, and then disappeared. An 
nSr.'Af performed two years ago. His present illness dates back 
hnnr- f n With fullncss and gas m his stomach occurring several 

uour.-5 foUomng meals, which was much relieved by eructations. There was 
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no ]5ain, navisca or vomiting. About three weeks ago he hvst noted }3ain and 
a mass in his abdomen just i)eneath the right costal arch, which began to 
increase in size and extended toward the midline. He lost 20 pounds in 
weight within a year. His appetite remained good, liis bowels regular, and 
stools normal. On phj'^sical examination he presented the appearance of a 
well-built individual; there was no e^ddence of loss of flesh. His heart and 
lungs were normal. The abdomen was soft, and just below the costal margin 
on the right side near the midline was felt a firm nodular tender mass, well- 
defined, the size of an orange which was definitely attached to the liver and 
moved with respiration. There was no muscle spasm present. The spleen 
was not palpable. The genitalia and extremities were negative. Reflexes, 
hyperactive biceps and knee kicks. Babinsld negative as well as Oppenheim 
and Gordon; negative ankle clonus. There was at first an intermittent 
daity temperature to 100° to 100.6° F. 

The blood picture showed 3,780,000 red cells and 55 per cent hemoglobin, 
but was othenvise normal. The blood Wassermann was negative, the Kahn 
however, was 4- -f + 4- . The urine was negative ivith the exception of con- 
taining a slight trace of albumin. The stool was normal. A gastric analysis 
following an Ewald test breakfast showed a total acidity of 66; free hydro- 
chloric acid, 50. A liver functional bromsulphalein test was negative. A 
gastrointestinal Roentgen ray series revealed no defects; there was present, 
however, a spastic and irritable pylorus. The diagnosis of gumma of the 
liver was made, and the patient given iodids and finally mercury. The 
temperature fell to normal within nine days, and mth tliiS, the mass grad- 
uallj’^ diminished in size and almost disappeared. 

$ 

Discussion. Etiology, Tertiarj'^ sj^philis of the liver may be 
divided into two t;^T>6Si the congenital and the acquired forms. In 
the hundred cases of McCrae and Caven® five were of the congenital 
tjTie. 

Sex. Males are more susceptible to hepatic sjqjhilis than females. 
According to Rolleston,^ Tresawana noted 100 males to 41 females 
and McCrae® 66 males to 34 females. All of our cases of gumma of 
the liver occurred in males. 

Age. The incidence of this affection is greatest, according to 
Rolleston, between the twenty-fifth and fiftieth years. The acquired 
cases in McCrae’s series occurred between the thirtieth and fiftieth 
years. The ages of ours ranged between the thirty-second and forty- 
ninth years. 

HiMory of Syphilis. While in the congenital type, there is 
usually a definite historj^ of syphilis present, this is not always 
observed in the acquired forms. A definite history of a primary 
infection occurred in 37 per cent of McCrae’s cases; it was present 
in 4 of our 10 cases (40 per cent). The time that elapsed between 
appearance of the primary lesion and the syphilitic invasion of . the 
liver varied in McCrae’s cases from eighteen months to twenty-five 
years; in ours from three and a half to twenty years. According to 
Rolleston, affections of the liver produced by alcohol, malaria or 
even former jaundice predispose to this disease by lowering the 
resistance of this organ. IWiile the abuse of alcohol apparently 
increases the liability to s^Tihilis of the liver, it should not be inferred 
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that gumma of the liver necessarily follows upon alcoholic cirrhosis in 

Pathologic Anatomy. Tertiary syphilis of the liver occurs as 
a diffuse cirrhosis or as a gummatous affection; the latter being of 
the small miliary or of the large nodular t>T)e. The nodular form 
not infrequently involves the left lobe as well as the right, a sign, 
according to lVfcCrae, of importance in the diagnosis. A perihepa- 
titis has also been described, in which the lesion appears as whitish 
or greyish linear or stellate scars occurring in the outer surface of 
the liver. The scars may be minute or relatively large, averaging 
in size from that of a small pea to several inches in diameter or 
length. They may extend a few millimeters downward to the liver 

parenchyma. . _ 

Relatim of Clinical Manifestations to the Pathologic Condition. 
It has been generally maintained that in tertiary syphilis the clinical 
manifestations are rare in comparison to the frequency of the disease. 
Gumma of the liver occurs often in a latent type and is not discov- 
ered until at autopsy. Mauriac® found that of 7497 cases of ter- 
tiary syphilis, hepatic symptoms occurred only in 41 instances. 

The factors especially involved in the production of symptoms 
are due, according to Rolleston, to the size, extent and location of 
the lesion in the liver. 

A large gumma will produce the usual signs of a tumor and by 
irritating and distending the capsule of the liver causing perihepatitis 
will occasion pain. A small gumma located in the surface of the 
liver may not produce symptoms, but when located in the portal 
fissure may cause jaundice or ascites. Toxic symptoms in either 
instance, as anemia, fever and general weakness may be due to 
absorption of toxic products. 

Syimptomatology. Many cases without doubt escape recognition, 
others not infrequently remain undetermined until late in the course 
of the disease when therapeutic measures are no longer encouraging. 
Before localizing hepatic sj^mptoms are noted, general manifestations 
in the form of digestive symptoms, loss of weight, fever, jaundice 
and ascites are frequently observed. Occasionally, hoivever, the 
tumor itself maj" first be accidentally detected before other clinical 
signs are revealed. McCrae observed previous ascites in 10 of his 
cases, all of which required tapping, the ascites having occurred 
from some months to eleven years prior to the onset of the present 
illness. 

The onset of this affection ’is usually gradual, the most prominent 
signs being pain and abdominal distention. Then symptoms of 
indigestion manifest themselves in the form of abdominal discom- 
fort, nausea, and vomiting, which are often associated with chills 
and fever. There is also noted, a marked loss of weight and not 
infrequently a mild form of jaundice and dilatation of the abdominal 
surface veins. The liver gradually enlarges and mav finally extend 
to or below the umbilicus and ascites is not infrequent. The most 
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important sign of the disease, is, however, the detection of the 
gummatous mass in the liver. The spleen is frequently enlarged. 

Pain. Inasmuch as gummata extend to the surface, the pain is 
produced by a perihepatitis or by the stretching of the capsule of 
the liver. It may entirely localize itself in the right hypochondrium 
or radiate to the back or right shoulder. The pain may be intense 
and occur in attacks or may be more moderate but constant; often 
only producing a fullness in the region of the liver. Pain occurred 
in 9 of our 10 cases; in 2 of which there were acute attacks simu- 
lating gall-stone colic. Abdominal distention is most frequently 
produced by ascites but may be in some instances the result of 
pressure from an enlarged liver. It occurred in 6 of our cases; in 3 
due to pressure. of abdominal fluid. 

Indigestion. Disturbances of the digestion are not uncommon 
and frequently occur long before definite signs of the disease are 
detected, though with the progress of this affection they become 
aggravated. Indigestion occurred in 9 of our 10 cases from three 
months to four and a half years before the diagnosis was established. 
The most important of these symptoms are nausea and vomiting; 
though eructations, gaseous distention and acidity also occur and 
occasionally hematemesis has been observed. Nausea occurred in 
5 of our cases and nausea with vomiting in 4 instances; vomiting of 
blood with melena in one; discomfort from gas in 4; hyperacidity in 
one. 

Chills and Fever. Fever is said to occur more commonly without 
chills due probably in most instances to perihepatitis or softening 
of a gumma. The rise in temperature may be of short or long dura- 
tion and may continue on steadily for weeks; being moderate in 
most instances, but may rise to 103° F. or over at times. Fever 
occurred in IS per cent of Stokes cases, and in 3 of our cases in all 
with chills. It is striking how quickly the temperature disappears 
under antiluetic treatment; which not uncommonly occurs within a 
few days. 

Loss of Flesh. This is a very common symptom and a most 
important feature of the disease. It occurred in 8 of our cases 
varying between 10 and 35 pounds with an average of 20 pounds of 
loss in weight. 

Jaundice. This may occur either to a slight or intense degree. 
It is frequently mild and may be periodic, at times, of the obstruc- 
tive, at others, of the nonobstructive tjqje. Jaundice occurred in 
5 of our cases; in one to a marked extent. 

Bilaiaiion of the Cutaneous Veins. This has often been noted. 
It occurred in 2 of our cases. 

Enlargement of the Liver. The enlargement of the liver is an 
important feature of this disease, and is observed in all instances. 
This develops gradually with the progress of the disease, but may 
occur rapidly. Though the enlargement may be marked, reaching 
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S to 10 cm. below the costal arch, in some instances, the edge of the 
liver may not extend more than 2 to 3 cm. beyond this area. 

McCr'ae has called attention also to the frequent enlargement of 
the left lobe of the liver in this disease as an important aid in the 
diagnosis. This occurred in 5 of our cases. The boidei and suiface 
of the liver is usually firm, hard and tender on pressure. The pain 
produced on palpation, may be intense but is usually moderate. 
Tenderness of the liver was present in 9 of our 10 cases. 

Ascites. Ascites occurs not uncommonly. It is present according 
to Stokes’ in about a third of the cases, and may be transient due 
to a localized peritonitis or perihepatitis. Its rapid disappearance 
usually under antiluetic treatment without tapping often, is a note- 
worthy feature of this disease. Ascites occurred in 3 of our cases, 
and tapping was performed but once. 

Gumma. The most important evidence of hepatic sjqihilis is 
the presence of a gummatous mass. This is found either in the 
form of nodules or a large rounded tumor. The gumma not only 
involves the right lobe, but not uncommonly the left lobe as well. 
McCrae attaches much importance in diagnosis to this finding. 
In 89 of his cases in which tumorous masses were present, the left 
lobe was involved in 49. The nodules are most frequently found 
in the epigastrium, and somewhat to the right under the costal 
arch. This occurred in 6 of our cases; in 2 others there were many 
irregular masses extending almost over the entire surface of the 
liver, and in 2 very distinctly separate irregular masses were 
noted. 

The Spleen. Enlargement of the spleen is frequently observed. 
This organ was palpable in 50 per cent of McCrae’s cases and was 
hard and firm in all. It was enlarged in 3 cases of our series, reaching 
as far as 4 cm. below the costal arch in one instance. 

The Blood. A moderate secondary anemia is not uncommon. 
This occurred in 5 of our cases. The differential count was normal 
in all instances. The Wassermann test is most important in diag- 
nosis; but is not always positive. It was negative in 8 of McCrae’s 
41 cases. When found negative, recourse should be made to the 
Kahn test and if doubt still exists, a provocative test should be 
undertaken. A Wassermann test should always be performed with 
ascitic fluid, whenever this can be obtained, which may aid in clear- 
ing up the diagnosis. 

The Gastric Secretion. Test meals were given in all of our cases. 
The gastric acidity was normal in 5 instances; hyperacidity occurred 
in 3 and achylia in 2, 

The liver functional test (bromsulphaleiu). This test is usually 
positive in those instances in which there is extensive involvement 
of the liver, but becomes negative when the disease subsides under 
treatment. It was positive in 4 of our cases. 
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Diagnosis. The diagnosis is not usually diflicult, ]n-ovklcd a 
clear history of a luetic infection can be obtained in a patient pre- 
senting a mass in the liver with enlargement of this organ. If in 
addition, discomfort or pain in the right upper quadrant of the 
abdomen and abdominal distention, indigestion, fever, loss of flesh, 
jaundice, ascites and enlargement of the spleen are present, then 
the diagnosis is more certain. It is strengthened by means of a 
positive Wassermann test. But at times many of these signs and 
symptoms may be absent thereby rendering the diagnosis uncertain.- 

The two diseases with ivhich gumma may be especially confused 
are carcinoma and cirrhosis of the liver. If the possibility of lues be 
held in mind, whenever a mass of doubtful origin is present in the 
liver, the diagnosis need not be attended with great difficulty. 
'V\dienever doubt still remains, the result of the therapeutic test will 
usually clear up the diagnosis. Greater difficulty may also arise 
at times in the differential diagnosis between gumma and portal 
cirrhosis especially when an alcoholic history is present. In these 
instances careful palpation should be undertaken following with- 
drawal of the ascitic fluid, but here too, the therapeutic test may 
become necessaty before a definite diagnosis can be made. 

Prognosis. The prognosis of gumma of the liver is ordinarily 
satisfactory, if the treatment is carried out thoroughly and under- 
taken sufficiently early before resulting cirrhosis has developed. 
The effect is striking in these cases not only clinically, but recovery 
can also be demonstrated often by means of the liver functional 
tests. Notwithstanding the satisfactory clinical results, the per- 
sistance of the positive Wassermann reaction in the blood in ter- 
tiary syphilis of the liver is well recognityd, and it is frequently 
impossible to reverse this reaction even in spite of extremely inten- 
sive therapeutic measures. 

Treatment. The treatment to be instituted in gumma of the 
liver is the administration of iodids and mercury. The effect as has 
already been stated is extremely favorable as the results in all of our 
10 cases -indicate. The masses and ascites disappear and the liver 
and spleen diminish rapidly in size. Our experience is entirely in 
accord with that of McCrae^ as well as of Brunsting,^ that the admin- 
istration of arsphenamin or other arsenic preparations in these 
cases is dangerous and their use is therefore contraindicated. 

Summary. Gumma of the liver is a rather uncommon disease. 
Males are far more susceptible than females, the incidence being 
greatest between the thirtieth and fiftieth years. A definite history 
of a primary infection is obtained only in about 40 per cent of the 
cases. The time elapsing between the appearance of the primary 
lesion and the hepatic disease varied in our cases from three and a 
half to twenty years. Previous affections of the liver render the 
liver more susceptible to this affection. The clinical manifestations 
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arc rare in comparison to the frcqnencj’^ of this affection. Giimnia 
of the liver is often latent. The factors involved in the production 
of symptoms are especially related to the size extent and location 

of the lesion. _ , . 

Before localizing symptoms occur, general manifestations such 
as digestive symptoms, loss of flesh, fever, jaundice and ascites 
are frequently observed. The onset is usually gradual; the most 
important signs being pain and abdominal distention. Symptoms 
of indigestion are often associated with chills and fever, and pro- 
gressive loss of weight, and not infrequently jaundice. The liver 
gradually enlarges, and ascites is not uncommon. The most 
important sign is, however, the detection of a gummatous mass in 
the liver which may occur as nodules or as a large rounded tumor 
which may involve the left as well as the right lobe of the liver. 
Enlargement of the spleen is frequent. The blood Wassermann 
test is not always positive. Diagnosis is not difficult if a definite 
history of luetic infection can be obtained in a patient affected 
with a mass in the liver, who has discomfort and pain in the right 
upper quadrant of the abdomen with distention, indigestion, fever, 
loss of weight, jaundice, ascites and enlargement of the spleen. 
It is strengthened by a positive Wassermann test. The two dis- 
eases with which gumma of the liver may be especially confused 
are carcinoma and cirrhosis. In case of doubt, the result of the 
therapeutic test will clear up the diagnosis. 

The prognosis is satisfactory if treatment is thoroughly carried 
out and undertaken sufficiently early before a resulting cirrhosis 
has developed. The results are striking. In spite of this however, 
the persistance of the positive Wassermann reaction in the blood 
is well recognized. 

The treatment consists in the administration of iodids and mer- 
cury. The effect of these remedies is extremely favorable,. The 
masses, ascites, and other symptoms disappear, and the liver and 
spleen rapidlj'- diminish in size. The administration of arsphenamin 
is dangerous and its use is contraindicated. 
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Renal glycosuria was first described more than thirty years ago, 
but until modern methods of determination of the blood sugar came 
into general clinical use there was uncertainty regarding the nature 
of the disturbance. The characteristic feature is the excretion of 
sugar in the urine without abnormal elevation of the concentration 
of sugar in the blood. The cases reported here illustrate a phe- 
nomenon in such cases which has apparently received little attention. 

Case Reports. Case I.— A woman, aged thirty-three years, came to 
The Mayo Clinic in 1918 because of migraine and because of a tumor of the 
thyroid gland which caused sjonptoms of pressure. The urine contained 
a small amount of reducing substance, but further investigation of tins con- 
dition was not made. A single adenoma was removed from the thju'oid 
gland. Convalescence was satisfactory. 

The patient returned to the Clinic in August, 1928, because of another 
tumor in the thjToid gland and because of a verrucous condition of both 
nipples. There was no ewdence of hyperthjuoidism, and the basal metab- 
ohc rate was normal. The urine contained 1.08 per cent sugar, representing 
5.55 gm. in a tweRe-hour specimen. The results of a tolerance test in wliich 
100 gm. of glucose were administered are shown in Table I. 


Table I. — Glucose-tolerance Test: 100 Grams Glucose. Case I. 


Time. 

Fasting 

One-half hour after glucose 
Two hours after glucose . 
Three hours after glucose 


Urine. 


Blood sugar, 
mg. for each 
100 cc. 

Volume, 

CO. 

Sugar. 

Total, 

Per cent. gm. 

. 103 

125 

0 

0 

. 164 

150 

0 

Trace 

. 132 

300 

0.87 

2.6 

. 118 

175 

1.77 

3.1 


September 1, 1928, subtotal thyroidectomy was done for multiple 
adenomas, and both nipples w'ere excised because of the possibility of a ma- 
lignant condition. Examination of the urine on the day of the operation 
showed acetone bodies and a large amount of sugar, as judged by a qualita- 
tive test. Because the condition was not understood at the beginning, 
insulin was given in small doses for five days. Yet intense glycosuria con- 


* Read before the Central Society for Clinical Research, Chicago, 111., November 
22, 1929. 
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tinued for several days. Symptoms of hypoglycemia did not appear. The 
determinations of blood sugar showed it to be normal. 

The diet was hmited to the equivalent of 120 gm. of glucose until the 
seventh day. The excretion of sugar had then decreased to traces ihe 
allowance of carbohydrate was raised, but glycosuria disappeared. ^ ^I’^ce 
of sugar was excreted when the diet contained the equivalent of 500 gm. 
of glucose. The fasting blood sugar was determined repeatedly but was 
never above normal (Table II). 


Table II.— Clinical and Labohatory Data. Case I. 




Sugar excreted. 

Diet, 



Blood sugar, 
mg. for each 

— 

Total, 

glucose 

equivalent. 


Date. 

iOO cc. 

Per cent. 

gm. 

gm. 

Comment. 

1918. 






April 22 

• 4 4 4 . 

. . . 

Trace 



1928. 






Aug. 11 

110 

1.08 

5.55 

General 


Aug. 20 

103 

4 4 4 

Trace 



Sept. 1 



+ 

, 4 

Thyroidectomy,; 






15 units insulin 

Sept. 2 



+ 


25 units insulin. 

Sept. 3 

! 94 

2.55 

23.00 

120 

20 units insulin. 

Sept. 4 

100 

3.76 

24.40 

120 

10 units insulin. 

Sept. 5 

. 114-119 


+ 

120 

5 units insulin. 

Sept. 6 

4 ♦ 4 « 

0.62 

10.80 

120 


Sept. 7 

110 

0.11 

2.20 

200 


Sept. 8 

4 4 4 4 

0.25 

2.60 

200 


Sept. 9 

4 4 4 

0.05 

0.82 

200 


Sept. 10 

4 4 4 4 

4 4 4 

0 

300 


Sept. 12 

4 4 4 4 

4 4 4 

0 

400 


Sept. 13 

100 

0.18 

1.60 

500 



Comment. The excretion of sugar without abnormal elevation 
of the blood sugar both before and after operation points to the 
diagnosis of renal glycosuria. The blood-sugar curve following the 
administration of glucose differs from the response considered 
normal, in the slight elevation of the blood sugar present until the 
second and third hours. Yet the existence of glycosuria for ten 
years without influence on the patient’s health indicates absence of 
any serious defect in the utilization of sugar. The intense glycosuria 
and ketonuria after operation contrasted with the slight glycosuria 
observed previously and subsequently. 


C.ASE II.-A woman, aged twenty-three years, came to The Mayo 
Clinic in September, 1929, because of recurring attacks of bihary colic. 
She said that she had diabetes. Three and a half years before, seven months 
after the birth of her second child, she consulted her physician because of a 
vaginal discharge and pruritus of the vulva. Examination of the urine 
showed the presence of sugar (6 per cent). There had been some increase 
in appetite and she was gaining in weight. A restricted diet was prescribed 
and 21 units of insulin were given daily. Hypoglycemic symptoms occurred 
frequently. The ajipetite became abnormally great, and the diet was not 
followed closely. The body weight increased to more than 200 pounds. 

_ A third pregnancy had terminated successfully three months before the 
visit to the Clinic. During the pregnancy hypoglycemic symptoms had 
been so frequent that the dosage of insulin was reduced and it was finally 
discontinued. The patient continued dieting more or less, but did not take 
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insulin after the birth of this child. During the three and a half years of 
treatment frequent examination of the urine revealed glycosuria constantly 
mth the exception of the test of a single specimen on one occasion. The 
blood sugar, as determined on a few occasions, had not been above normal. 
The appetite was poor during pregnancy and became Avorse when the attacks 
of biliary colic commenced during the puerperium. To this fact the patient 
attributed loss of weight amounting to approximatelj’' 50 pounds. 

On examination at the Clinic the patient Aveighed 152 pounds. There 
was slight tenderness OA^er the region of the gall bladder. Pehuc examina- 
tion disclosed cj’^stic cerAucitis Avith moderate leukorrhea. Roentgen ray 
examination rcA'^ealed a poorly functioning gall l^ladder containing stones. 
At the first test the urine contained 1.92 per cent of sugar, representing 
10 gm. in a tAveRe-hour specimen. The fasting blood sugar was SO mg. for 
each 100 cc. The urine did not contain albumin. The blood urea was 22 mg. 
for each 100 cc. 

Parallel tests of the blood and urine were made September 4. At 11 a.ai., 
three hours after a breakfast Avhich contained the equwalent of 40 gra. of 
glucose, the urine gaA'^e a strongly posith^e test for sugar; the blood sugar 
Avas 100 mg. for each 100 cc. Ten units of insulin were gwen before the 
noon meal, which contained the same equh'alent of glucose. At 4 p.m. the 
blood sugar Avas 75 mg. for each 100 cc., and a few minutes later slight 
hypoglycemic symptoms appeared. Urine excreted during the hour preAuous 
to the blood test showed a strong test for sugar. The results of a glucose- 
tolerance test made September 25 are shoAvn in Table III. 

Table III.— Glucose-tolerance Test: 100 Grams Glucose. Case II. 


Urine. 



Blood sugar, 
mg. for each 
100 c.. 

Volume, 

cc. 

Sugar. 


Time. 

Per cent. 

Total, 

gm. 

Fasting 

. . 90 

60 

0.93 

0.58 

One-half hour after glucose 

. . 143 

140 

1,12 

1.70 

Two hours after glucose . 

. . 133 

190 

2.87 

5.50 

Three hours after glucose . 

. . 110 

100 

2.81 

2.80 


Cholecystectomy and appendectomy AA'ere performed September 27, 192S. 
The pathologist reported chronic catarrhal cholecj'stitis AAuth cholelithiasis 
and chronic catarrhal appendicitis. 

On the day before the operation the amount of sugar excreted was 16.2 
gm. Immediately after the operation the excretion increased tremendously 
although the intake of glucose was much less; on the da 5 ’- of the operation 
63.5 gm. of sugar Avere excreted, yet the blood sugar was not eleAmted; at 
11 A.M. it was 95 mg. for each 100 cc., and at 4 p.m. it AA'^as 100 mg. Gb'^co- 
suria Avas accompanied by ketonuria for fiA’-e days. Table IV shoAvs how the 
excretion of sugar gradually decreased again until the thirteenth day after 
operation. At this time phlebitis of the left femoral A'ein appeared. The 
temperature rose to 102° F. and the patient suffered from considerable 
pain and malaise. Again the excretion of sugar increased to from three to 
four times that Avhich had appeared before. Ketonuria Avas present at the 
beginning of the illness, but the administration of salicjdates masked the 
later tests. When the fever and inflammation subsided the excretion of 
sugar diminished and Avas approximately the same Avhcn the diet contained 
the equiA^alent of 240 and of 120 gm. of glucose. 

A report Avas received from the jAatient two months after she Avas dis- 
missed from the hospital. She Avas in good health, and Avas Imng on a 
normal diet, aAmiding only excessiA^elj’ SAveet foods. 
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Table IV.— Clinical and LABOBAioRif Data. 


Dale. 

Per cent. 

Total, 

gm. 

1929. 



Sept. 23 . 

. 1.25 

12.5 

Sept. 24 

. 1.03 

7.7 

Sept. 25 

. 0.50 

8.0 

Sept. 26 . 

. 1.91 

16.2 

Sept. 27 

. 5.29 

63.5 

Sept. 28 . 

. 5.23 

57.5 

Sept. 29 



Sept. 30 . 

. . . 

. . 

Oct. 1 . 

. 4.13 

35.1 

Oct. 2 . 

. 3.95 

31.6 

Oct. 3 

. 3.23 

20.2 

Oct. 4 . 

. 3.70 

26.0 

Oct. 5 

. 3.47 

24.3 

Oct. 6 

. 3.89 

37.0 

Oct. 7 

. 4.69 

37.5 

Oct. 8 . 

. 2.93 

33.7 

Oct. 9 

. 5.59 

22.4 

Oct. 10 . 

. 6.93 

72.7 

Oct. 11 . 

. 7,07 

65.4 

Oct. 12 . 

. 7,43 

89.2 

Oct. 14 . 

. 6.71 

70.3 

Oct. 15 . 

, 6.57 

• 78.9 

Oct. 16 . 

. 6.89 

68.9 

Oct. 17 . 

. 4.87 

40.2 

Oct. 18 . . 

. 4.2;7 

51.2 

Oct. 19 . 

. 2.45 

23.3 

Oct. 20 . 

. 2.25 

14,6 

Oct. 21 . 

. 0.99 

12.9 

Oct. 22 . 

. 0.91 

8.6 

Oct. 23 . 

. 0.79 

7.5 

Oct. 24 . 

. 0.64 

6.4 

Oct. 25 . 

. 0.43 

5.4 

Oct. 26 . 

. 0.52 

4.8 

Oct. 27 . 

. 0.31 

3.1 

Oct. 28 . 

. 0.55 

3.7 

Oct. 29 . 

. 0.81 

8.3 

Oct. 30 . 

. 0.51 

5.2 

Oct. 31 , 

. 0.23 

2.8 


glucose 

Maximal 

quiv.alent, 

temperature 

gm. 

°F. 

120 

Normal 

120 

Normal 

ISO 

Normal 

200 

Normal 

100 

99.8 

35 

99.4 

100 

99.6 

SO 

99.4 

120 

Normal 

120 

Normal 


Normal 


99.4 


Normal 

240 

99.8 

240 

100.2 


99.2 


102.0 

200 

102.0 


102.0 


102.2 


101.0 


101.0 


99.6 


Normal 


99.2 


Normal 

240 

Normal 

120 

Normal 


Case II. 


Comment. 


Insulin given, which 
caused reaction 
Glucose-tolerance test 

Operation 

Specimen of urine lost 
Specimen of urine lost 


Phlebitis 


Comment, The patient had definite renal glycosuria. The con- 
dition had unfortunately been mistaken for diabetes mellitus, and 
needless dietary restriction and treatment with insulin had been 
carried on for more than three years. Treatment was, of course, 
ineffective in checking glj’cosuria. The increase in excretion of sugar 
and the appearance of ketonuria after the operation and again dur- 
ing the febrile illness were striking. 


^ Casu III.~A woman, aged thirty-nine years, came to the Clinic 
holiniary 11, 1929, complaining of attacks of severe epigastric pain radiat- 
ing into the throat and down lioth arms. Diaphragmatic hernia ivas 
suspected and the diagnosis w'as confirmed by Roentgen ray examina- 
tion. The first specimen of urine examined showed slight reduction of 
Benedict's solution, and a second specimen contained 1.3S per cent sugar. 
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The fasting blood sugar was 90 mg. for each 100 cc. The urine contained 
albumin graded 1 on the first test and graded 2 on the second test. A 
specimen by catheter did not contain blood cells or casts.’ The return of 
phenolsulphonephthalein in the test of renal function was 50 per cent. 
The result of a glucose-tolerance test is shown in Table V. ■ 


Table V.— Glucose-tolerance Test: 100 Grams Glucose. Case III 


Blood sugar, 
mg. for each 
100 cc. 


Time. 

Fasting 98 

One-half hour after glucose . . 123 
Two hours after glucose . . . 106 
Three hours after glucose ... 66 


Urine. 

Volume, 

cc. 

Sugar. 

> 

Per cent. 

Total, 

gm. 

25 

0 


200 

0 


325 

0.82 

37 

260 

Slight reduction. 


Operation for repair of the hernia was advised, but it was postponed 
for two months. At the pre-operative examination glycosuria was again 
noted; a twelve-hour specimen, April 19, contained 1.33 per cent sugar, 
representing 6.2 gm., and a similar specimen, April 20, contained 0.87 per 
cent sugar, representing 4.5 gm. A trace of albumin was present in each 
case. 

As a preliminary procedure to the closure of the hernia, a portion of the 
left phrenic nerve was removed in the neck April 23. The diaphragm was 
closed by abdominal operation Aprfi 30_. Immediately after the second 
operation the patient had pneumonia with empj’-ema, and convalescence 
was slow. Resection of a rib for drainage of the thoracic cavity was per- 
formed May 14, 1929. 

After the operation the urine contained a larger amount of sugar, Bene- 
dict’s test showing complete reduction. On the third day acetone bodies 
appeared. Determinations of blood sugar. May 1 and May 2, were 147 and 
109 mg. for each 100 cc., respectively. Because of the appearance of hyper- 
glycemia at the beginning and because of ketosis, insulin was given in small 
doses, 5 units being used twice May 1, three times Maj’’ 2 and three times 
May 4. Intense glycosuria and ketonuria continued. During the night 
of May 4 mild symptoms suggesting hypoglycemia were noticed. A deter- 
mination of blood sugar made on the afternoon of May 5 was 57 mg. for 
each 100 cc.; the carbon dioxid combining power of the plasma was 54 
volumes per cent. The patient was seriously ill -ufith pneumonia, the tem- 
perature having been elevated between 101 ° and 103° F. since Ma}'’ 2. She 
had been able to take little nourislrment by mouth; glucose solution was 
therefore administered intravenousljL 

There was only one occasion on which fasting hyperglycemia was found, 
namely, the morning after the operation when the blood sugar was 147 mg. 
for each 100 cc. Tlirough an error the determination of blood sugar Maj'^ 2 
was reported as 159 mg. ; the condition of the patient was misinterpreted, 
and the administration of insulin was continued until hypoglj^cemic S 5 unp- 
toms appeared. 

During the next week the patient was still criticall}^ ill, but she was able 
to take food each da 3 ^ She continued to excrete from 1.19 to 3.35 per cent 
sugar in the urine, amounting to from 13.1 to 31.3 gm. in tweiit 3 ^-four hours. 
It was difficult to obtain complete collection of the urine because of the pros- 
tration of the patient. The blood sugar was normal at all later examinations. 
Maj' 7, it was 97 mg. for each 100 cc. and Alay 12 it was 102 mg. for each 
100 cc. 

After Maj’' 11, the urine contained traces of sugar each da^^ until June 3. 
From this time on, glycosuria was not found. The patient was given a 
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-reneval diet, but her appetite was variable and, as a rule, light. Aiter 
Sioracotomy the condition of the thorax gradually cleared. The patient 
gained strength steadily and was dimissed June 20, 1929. 

Comment. The patient had intermittent renal_ glycosuria, since 
the threshold was somewhat above the normal fasting level for blood 
sugar. The amount of sugar excreted under ordinary circumstances 
was small. After the operation the excretion of sugar was increased 
to a considerable degree and ketonuria occurred. 

Discussion. The combination of ketonuria and glycosuria is not 
characteristic of diabetes mellitus. Ketonuria may occur, of course, 
in a normal person during starvation, and the tendency to ketosis 
is even greater in an individual with renal glycosuria. If the 
excretion of sugar continues when the intake of glucose has been 
stopped, or when it is reduced so that there is a negative glucose 
balance, a condition wdiich one might describe as superstarvation is 
established. In cases of renal glycosuria with excretion of a large 
amount of sugar (50 gm. or more each day) severe acidosis may 
develop if the diet is restricted. The situation is comparable 
to the ketonuria and acidosis occurring in animals with the artificial 
renal glycosuria brought about by treatment with phloridzin. 

Reference to the influence of complications on renal glycosuria 
are scarce. Goldbloom described a case in which a child had renal 
glycosuria with ketonuria following pharyngitis. The excretion of 
sugar amounted to 1 per cent at the beginning but gradually dimin- 
ished and disappeared in a month. Taussig reported a case of renal 
glycosuria in which excretion of a large amount of sugar with ketonu- 
ria occurred after an automobile accident which resulted in fracture 
of the clavicle. Under ordinary circumstances glycosuria amounted 
to 2 gm. oy less daily, but after the accident it increased to nearly 
3 per cent. The excretion of sugar was also increased to 13 gm. 
when the patient was under nervous strain because of family 
troubles. The report of a case, by Meyer contains information 
bearing on this problem. A man who had renal glycosuria and a 
duodenal ulcer excreted sugar, graded 1, and acetone, graded l, in 
January, 1927. In October, 1927, when perforation of the ulcer 
occurred, the urine contained sugar, graded 4, and acetone, graded 2. 
Another report of interest in this connection was published by Bow- 
cock and Greene. They described a case with renal glycosuria 
observed during and after pregnancy. The woman excreted from 
20 to 40 gm. of glucose each day during pregnancy. In the puerper- 
lum the excretion became less than 4 gm. each day. 

Summary. The cases of renal glycosuria here reported show 
clearly that increase in the excretion of sugar may occur during 
me presence of a complication such as surgical operation or infection, 
i he excretion of sugar may become so great that ketosis may 
clevelop unless care is taken to provide for the ingestion of sufficient 
glucose to maintain the utilization of adequate balance. In this 



676 FOOTID, BOWEN: ACUTE INTERSTITIAL PANCREATITIS 


l)cliavior renal si[:lyfnsuria imitates diabetes mellitus. The ineehan- 
ism involved, however, is entirely dih'erent. In the former ease 
there is apparently increased permeability of the kidneys, and in the 
latter increase in the defect in utilization of glucose appears to be 
the important factor. 
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(From the Buffalo General Hospital.) 


Acute interstitial pancreatitis occurring in patients dying of 
diabetes is an uncommon lesion according to studies made by 
recent observers. Warren,^ studying Joslin’s material, found no 
cases in his series of 26 cases varying from fifteen to sixty-nine 
years of age. One of his series of 9 children,^ all of whom died in 
coma, showed a swollen red pancreas which showed some infiltration 
with polymorphonuclear leukocytes and lymphocytes in the periph- 
ery of the organ, with an associated hj^perplasia of the adjacent 
Ijunph nodes. Wilder® found no acute pancreatitis in 55 cases 
studied microscopically. Gibb and Logan^ report the largest series 
of necropsies in cases of diabetes in recent literature, 147 in all. 
In this number, 6 showed evidence of an acute inflammatory change 
in the pancreas: 2 chronic localized abscesses, 1 necrosis of the 
head with productive fibrosis, 2 hemorrhagic and leukocytic infil- 
tration, and 1 a diffuse, edematous, acute interstitial pancreatitis. 
These authors suggest that acute infections in the pancreas may 
be the cause of chronic productive fibrosis so commonly seen in 
the pancreas of diabetic patients, and that these acute inflammations 
may account for the sudden onset of the diabetes in certain cases. 
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Warfield® suggests tliat upper abdominal pain in prediabetic coma 
may be due to an acute pancreatitis rather than to the coma per sc, 
as usually taught. He found 7 cases in the literature and described 
4 of his own cases of diabetes following acute pancreatitis. In 
1 fatal case at operation, a hemorrhagic, swollen pancreas with fat 
necrosis was found. In a second case, necrosis with hemorrhage in 
the pancreas, most marked in the tail, was found at autopsy. In 
discussing Warfield’s paper, Allen® states that he was able to pro- 
duce diabetes in animals by an acute pancreatitis which did not 
immediately destroy the islands or lead to fibrosis of the organ. 
He also states that he believes that further study will show that 
acute blood-borne pancreatic infections are the most common cause 
of diabetes, especially in the young. Joslin'’ agrees with Warfield 
that in some cases of beginning diabetic coma, pain in the epigas- 
trium may be due to an acute pancreatitis. He describes 1 case 
of a well controlled diabetic patient, aged forty-three years, who 
suddenly developed coma with abdominal pain, nausea and vomit- 
ing. With insulin the patient first improved and later gradually 
failed and died in coma three days after the onset. At necropsy a 
gangrenous pancreatitis with fat necrosis in the peritoneum was 
found. Rodriguez® describes 1 case of sudden diabetic coma occur- 
ring in a patient with acute suppurative and necrotizing pancreatitis, 
associated with abdominal fat necrosis. 

The 2 cases here reported occurred in young adults, both of whom 
showed a sudden onset of diabetic coma and death within twenty- 
four and thirty-six hours, respectively. In both the most important 
pathologic finding postmortem was an acute interstitial pancreatitis. 
No other infective process was demonstrated to explain the rapid 
death. 

Case Reports, Case I, — An unmarried man, aged twenty-three years, 
was first seen in January, 1926, when he was admitted to the hospital 
in a state of diabetic coma. He had acquired gonorrheal urethritis about 
three weeks prior to admission and he had had diabetic s 3 nnptoms for 
about_ a month. His blood sugar was 832 mg. per 100 cc. and the CO 2 
capacity of the plasma was 8.7 volumes per cent. He responded satisfac- 
torily to treatment and was discharged twn weeks later on a diet of 60 gm. 
of carbohydrate, 60 gm. of protein and 150 gm. of fat. His insulin dosage 
was 45 umts daily. He came into the outpatient clinic regularly for a 
time but it was found that he did not adhere to his diet, so the insulin 
dosage had to be increased to 55 units daity. In August, 1927, he was 
agam admitted in pre-coma. The blood sugar was 326 mg. and the CO 2 
capacity of the plasma was 30.5 volumes per cent. In two weeks he wms 
dpeharged on 50 units of insulin daily. He was not seen again until he 
was admitted in deep coma on December 10, 1929 . He had omitted his 
ms^n for Wenty-four hours because of cramplike pains in his abdomen 
and inability to eat. He became drowsy four hours before admission but 
iip and around the house prior to that. Upon admission his 
condition seemed critical. He was considerably cyanosed and his extrem- 
nies were cold. His respirations were rapid and shallow and there were 
many crackling rales heard over both lungs. His pulse rate wms 120, 
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rectal temperature 98.6° F. and his blood pressure, as near as it could Ire 
estimated, was 56 sj'stolic and 30 diastolic. The lilood sugar was 908 mg. 
and tlie CO 2 capacity of the plasma was 8.7 volumes per cent. The blood 
contained 25,000 leukocytes per c.mm. He received 150 units of insulin 
within a short period, salt solution suljcutaneously, sodium bicarbonate 
solution per rectum and subcutaneous injections of caffein sodium benzoate 
and digitan. .His condition showed no improvement and he died eight 
hours after admission. 

Necropsy Findings Seven and a Half Hours After Heath. The principal 
positive findings of interest were; The body was well nourished and there 
was no anemia. The lungs were boggy and deep purple in the dependent 
portions, and dripped considerable blood and some frothy fluid on section. 
No areas of consolidation were found. The heart was negative except for 
marked dfiatation of the right side. The abdominal aorta showed a few 
yellovush streaks and patches. The liver Avas markedly enlarged (weight 
■4000 gm.) and j^ellow in color. Surfaces made by section were diffuselj'’ 
yellow and greasy, especially at the centers of the lobules. The spleen 
and kidnej's showed a marked purplish congestion. The stomach and 
intestines shoAA^ed nothing of interest, except marked cyanosis. The mesen- 
teric and peripancreatic lymph nodes were enlarged up to 1 cm. in diameter, 
soft and diffusely yellow. The pancreas weighed 55 gm., was slightly 
Veddened,- and its capsule Avas tense. On section a few grayish flecks and 
streaks as Avell as some slight fibrosis were seen. The prostate, epididymis 
and urethra were negative. All the organs smelled strongly of acetone. 
The bladder urine showed glucose, 4-1-, acetone, 4-f , and diacetic acid, 34-. 
The blood, especially from the liver, was heavily laden Avith fat, the serum 
appearing definitelj’’ milky. 

Microscopic Findings. The pancreas in aU portions of sections from 
head and tail shoAved foci of acute inflammatory exudate in the edematous 
perilobular stroma, consisting chiefly of polymorphonuclear leukocytes Avith 
occasional large mononuclear cells, Avith varying amounts of detritus, and 
in some places small foci of liquefied pools of pus were seen. Some of the 
ducts showed pus in their lumina. Adjoining many of the areas of acute 
inflammatory changes, and limited to these regions, necrosis of the acinar 
tissue Avithout cellular infiltrate Avas noted. The specific localization of 
these necrotic areas about the places that showed acute inflammation and 
the fact that the remaining glandular tissue stained normally, was con- 
sidered evidence of antemortem rather than postmortem change. A mod- 
erate interlobular fibrosis was seen in aU parts of the organ. The islands 
of Langerhans were markedly reduced in number in the head, only 6 being 
found in three sections,2 by 3| cm. In the tail there was-a moderate decrease. 
Those remaining showed no fibrosis, hyalinization, Ijnnphocytic infiltra- 
tion or hydropic degeneration. On a whole the cells showed somewhat 
scanty cytoplasm, deeply staining nuclei and in some islands were arranged 
in single strands more than usual. 

The liver showed extreme fatty metamorphosis with huge vacuoles of 
neutral fat which stained red vnth Sudan III, in all of the cells of the 
centers and midzones of the lobules, and medium to fine similgr staining 
droplets in the more peripheral cells. All the Ausible cytoplasm in the 
hepatic cells appeared coarsely granular or foamy. Sections stained for 
glycogen by Best’s carmine method showed all the liver cell cytoplasm to 
be loaded Avith gb^cogen and glycogenic degeneration was present in many 
of the nuclei of the peripheral cells. Doubly refractive lipid needle-like 
structures which disappeared on heating v^ere demonstrated in most of the 
cells wliich showed small to medium-sized fat droplets. 

Sections of the kidneys showed moderate albuminous degeneration with 
necrosis of some of the cells of the convoluted tubules. Fine reddish droplets 
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Fig. 3. — Medium power. Suppurative inflammation in interstitial tissue of pancreas. 

Case II. 
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of fat "were found in most of the convoluted tubules in Sudan III prepara- 
tions. Best’s carmine stain revealed . glycogen in large amounts in tire 
cvtonlasm and also in some of the nuclei of the loops of Henle. • _ 

Sections through both bases of the lungs showed marked hyperemia and 
some edema, but no evidence of inflammatory changes in the bronchi, 

alveoli or pleura. , , , i 

A few of the fibers of the heart showed the presence or glycogen granules. 
The spleen showed the findings of an acute splenic tumor and focal 
necrosis in some of the Malpighian bodies. Sudan III preparations showed 
large numbers of the large mononuclear cells of the pulp and germinal 
centers to be stained diffusely yellowish-red, but po. globules of fat were 
seen. No doubly refractive substances were seen in fresh frozen sections. 

The mesenteric and peripancreatic lymph nodes showed a most marked 
globular fatty infiltration, chiefly extracellular, as well as in the large free 
endothelial cells of the sinuses, especially the peripheral. Some fat deposit 
was seen in the walls of the small blood capillaries throughout the nodes. 
The fat stained deep red by Sudan III. Only an occasional doubly refrac- 
tive crystal was seen. 

The prostate and epididymis were negative. 

Fin(d Pathologic Diagnosis. Acute interstitial pancreatitis; diabetes 
mellitus; lipemia, glycosuria and acetonuria; hypostatic hyperemia and 
edema of lungs; dilatation of the heart; acute generalized passive hyper- 
emia; extreme fatty metamorphosis of the liver; lipid in the kidney, abdom- 
inal lymph nodes, spleen; glycogenic infiltration of the liver,- kidney and 
heart. 

Case II (We are permitted to report this case through the courtesy of 
Dr. J. Emerson Dailey). — A married woman, aged eighteen years, was 
admitted in unarousable coma. She was first seen in October, 1928. It 
appeared from a scant history obtained from the husband that she had had 
thirst for about two weeks prior to admission but had been active until 
vomiting occurred, eight hours before, after which she rapidly became 
unconscious. She was seven and a half months pregnant. Physical exam- 
ination showed extreme dehydration and hyperpnea. Eighteen hours 
after the inception of acute symptoms her blood sugar was 1200 mg-, per 
100 cc, and the urine obtained by catheterization showed 7.5 per cent 
glucose. The leukocyte count was 18,200 per c.mm. Treatment with 
insulin subcutaneously and intravenous^, salt solution subcutaneously and 
sodium bicarbonate solution per rectum, and caffein sodium benzoate 
produced no change in her condition and she died about twenty-four hours 
after the vomiting started. 

_ Necropsy Findings. The necropsy was done by Dr. Dailey and the 
tissues were studied by Dr. William F. Jacobs and one of us (A. G. F.). 
Briefly the gross findings were not striking. The head and neck were 
essentially negative. There was slight dilatation of the right side of the 
heart. The lungs showed considerable hypostatic hj^peremia and edema 
but no areas of consolidation. The pleural and peritoneal cavities were 
free from excess fluid. The liver showed moderate cyanosis as did the 
Iddneys, adrenals and the gastrointestinal tract. The gall bladder and 
ducts were negative. The spleen was moderately enlarged, soft, red in 
color, and on section its parenchyma was soft and reddish-gray in color. 
Die hlalpighian l)odies weve obscured. The pancreas was normal in size 
and somewhat reddened and swollen. It showed a few small grayish streaks 
and spots throughout its extent. The pelves, ureters and bladder were 
negative. The uterus showed a seven-month normal pregnancy. All of 
the tissues had a strong odor of acetone. 
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Microscopic Findings. Sections through the tail of the pancreas showed 
a marked diffuse acute interstitial inflammation, characterized by the 
presence of various sized small abscesses and patches of poljmiorphonuclear 
leukocyte infiltration, hjT^eremia and edema in the interstices of the inter- 
lobular stroma. The larger abscesses, those about 1 mm. in diameter, had 
destroyed the neighboring acinar tissue, but the remaining glandular tissue 
was free from inflammatory infiltration. Pus was seen in many of the ducts. 
In the head and midportions the changes were much less extensive, but 
pus and desquamated epithelium were seen in the large branches of the 
pancreatic duct. In all sections the capsular connective tissue showed 
moderate edema and cellular infiltrate. The acinar tissue showed nothing 
of interest. The islands of Langerhans were very definitely decreased in 
number throughout. Of those remaining a few were much larger than 
the average normal. Other\vise they showed no noteworthy changes. 

The other organs showed nothing of interest that was not noted grossly. 
The lungs showed a marked congestion and some edema but no pneumonia. 
Parenchjnnatous degeneration was seen in the liver and kidneys, and the 
findings of an acute splenic tumor were found in the spleen. There was 
no evidence of a disturbance of lipid metabolism. 

Discussion. In one of the cases here reported, treatment was 
instituted early in the coma phase, while in the other it was late. 
We had clinical contact with Case I only; when he was seen a few 
hours after he had been able to walk to the bathroom, he was 
totally unconscious and had pulmonary edema, hypotonia and 
acrocyanosis indicating high-grade circulatory failure. Both 
patients had leukocytosis which is the rule in diabetic coma even 
though there is no clinical evidence of infection. In fact it has been 
our experience, Bowen and Hekimian,® that coma cases with demon- 
strable infection do not regularly manifest leukocytosis. 

Acute interstitial pancreatitis has not been demonstrated in our 
clinic in any necropsied cases of diabetic coma, and, as far as we 
can determine, there has been but one case that was in any way 
similar found in recent literature; A child, aged six years, reported 
by Warren, whose pancreas was swollen and red and showed a mod- 
erate infiltration of lymphocytes and polymorphonuclear leukocytes 
and hyperplasia of the regional lymph nodes. One case reported 
by Gibb and Logan, a man, aged sixty-two years, showed similar 
findings in the pancreas, but had in addition an infected hand. No 
mention -was made whether or not this case died of coma. 

It has been conjectured that the abdominal pain and leukocy- 
tosis which is so uniformly present in cases of diabetic coma are 
caused by acute pancreatitis. It would appear to us that if this were 
the case such lesions should be more commonly demonstrated and 
also it would seem that under such circumstances the pain should 
not abate so quickly and the leukocytes fall so rapidly after treat- 
ment. It is our belief that these two factors are in some way 
related to the acidosis. It is conceivable that lesser grades of acute 
pancreatitis, however, may be present as they might easily be 
overlooked unless the whole pancreas was sectioned. 
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Summary. Two fatal, fulminating cases of diabetic coma in 
young adults with necropsy findings have been reported. ''Hie 
chief pathologic finding in each of these cases was an acute diffuse 
interstitial pancreatitis whicli was probably a factor in the precip- 
itation of coma. 

Examination of the literature shows onlj’- one similar case (Warren) 
and another (Gibb and Logan) associated with an infected hand. 
In our 2 cases no source of the infection could be determined. 

In one of our cases there wms histologic evidence of a high degree 
of disturbance in lipid metabolism as manifested by a huge liver 
which showed extreme fatty metamorphosis, the deposit of lipid 
substance in the abdominal lymph nodes, spleen and kidney, and 
by lipemia. It is extremely probable that in this case, his diabetes 
had not been fully under control for some time as he had not pre- 
viously seen a physician in about three years, and from past expe- 
rience we knew him to be an unmanageable patient. 
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the adrenalin test and cholesterol determination 

IN THE DIAGNOSIS OF BORDERLINE 
HYPERTHYROIDISM. 

By j. William Hinton, M.D., F.A.C.S., 

assistant professor of surgery, new YORK POST-GRADUATE MEDICAU SCHOOL AND 
hospital; assistant attending surgeon, BELLEVUE hospital; assistant 
ATTENDING SURGEON, ST. MARK’s HOSPITAL, NEW YORK CITY. 

(From the Goiter Clinic of St. Mark’s Hospital.) 

Patients frequently present symptoms of early hyperthyroidism 
B ith slight enlargement of the thyi-oid, and we are confronted with 
fletermining whether the goiter is the primary condition or whether 
tuere is some other condition which accounts for the symptoms, 
B ith the goiter merely an incidental finding. The adrenalin test, 
as advocated by Goetsch,^ has been employed and, added to this, 



Clinical and Labouatohy Findings. 
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a white and differential count taken before the injection and at 
fifteen-, forty-five- and ninety-minute intervals after the injection. 
This addition Goetsch advocated in 1929 in a paper before the 
American Association for the Study of Goiter. In the positive 
cases of hjTperthyroidism definite leukocytosis is produced after the 
injection. At the suggestion of Sweety we have added complete 
blood chemistry studies, with particular reference to the cholesterol 
findings in borderline and definite hj^ierthyroidism. He felt there 
might be a disturbance in the cholesterol metabolism. Tiber^ in a 
small group of cases of exophthalmic goiter found a definite decrease 
in the cholesterol. He felt the adenomatous goiters with hyper- 
thyroidism would not show a disturbance in the cholesterol findings. 

A special technician was employed for the work and the patients 
taken to the respiratory laboratory and allowed to rest for thirty 
minutes before taking their pulse and blood pressure or leukocyte 
count. After this the adrenalin injection was given as described 
by Goetsch:^ “A hypodermic syringe armed with a fine needle 
which, when inserted, causes little discomfort, is then used to inject 
deep subcutaneously 0.5 cc. of the comm.ercial 1 to 1000 solution of 
adrenalin chlorid into the deltoid region. I might say here, paren- 
thetically, that the solution of adrenalin chlorid should be fresh as 
possible. . . . Readings of pulse, blood pressure and respira- 

tions and any changes in the subjective and objective manifesta- 
tions are then noted everj'' two and a half minutes for ten minutes, 
then every five minutes up to one hour and then every ten minutes 
for half an hour longer. At the end of one and a half hours the 
reaction has usually entirely passed off, sometimes earlier. . . . 

In a so-called positive reaction there is usually an early rise in 
systolic and a fall in diastolic blood pressures. In a very mild 
reaction the fall in diastolic pressure may occur alone. There is a 
rise in pulse rate of at least 10 and sometimes as much as 50 mm. 
or more of mercury. ... In order to interpret a test as posi- 
tive I have regarded it as necessary to have a majority of these 
signs and symptoms definitely brought out or increased. Thus 
there is at times a considerable exacerbation of the objective signs 
and symptoms, or there may be an increase of 10 points in the pulse 
and blood pressure together with a moderate increase of symptoms 
and signs; or, again, there may be only slight changes in pulse and 
blood pressure and considerable change in signs and symptoms. 
Any combination of this kind may be regarded as positive. . • • 

In this manner the diagnosis of the presence or absence of hyper- 
thyroidism was placed on an impersonal pathologic basis, for very 
early hy])eractivity could be recognized in the thyroid tissue even 
before there were any outspoken clinical symptoms produced.” 

^ Observations were made in 20 cases. The results are found in 
ables I and H. Tliere is included also a brief resume of the clinical 
findings. The blood for chemical study was taken after the other 
studies were comjileted. 



• Fig, 1. — Clinical diagnosis, bosselated goiter, nontoxic. Adrenalin test positive. 












Fig. 3. — Clinical diagnosis, recurrent exophthalmic goiter. Adrenal test positive. 










Table II. — Laboratoiiy Findings. 
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Discussion. After reviewing the results of these cases it would 
appear that positive readings are obtained in practically all cases in 
which the adrenalin test, white and diffserential count was used. 
We must consider the test positive even in Cases 21 and 22. It will 
be noted that the metabolism in these cases was —15 and —9. 
There are several other cases which did not clinically show signs or 
symptoms of hyperthyroidism and their metabolic rate was within 
normal limits. These cases have given positive adrenalin tests, 
but are improving under medical care and are considered not to 
have hyperthyroidism. In Cases 20, 23 and 24, which have definite 
exophthalmic goiters, the reactions were not much more marked 
than in Cases 8, 11 and 19, which have colloid goiters that are under 
medical treatment and improving. 

The cholesterol determinations have remained within normal 
limits in Cases 20, 23 and 24 with definite hyperthyroidism, and also 
in Cases 18 and 22 with hypotliju-oidism. In none of the cases in 
this series was the cholesterol metabolism disturbed. 

In Cases 5, 24 and 25 both the adrenalin test and the leukocyte 
count were positive for hyiDcrthyroidism, while in Case 6 these tests 
were negative. The histologic pictures of tliese cases are quite 
different. Fig. 1 from Case 5 reveals the acini dilated and densely 
packed with colloid. The epithelial cells lining the acini are flat 
and interacinal and interlobular connective tissue is absent. Fig. 2 
from Case 6 reveals solid masses of epithelial cells and practically 
no colloid is seen. Lobules cannot be distinguished and connective 
tissue is absent. Fig. 3 from Case 24 reveals the acini of varying 
sizes and enfolding of epithelial cells into the lumen of the acini 
with a moderate amount of colloid in the acini. Other areas reveal 
epithelial cells closely spaced and a slight amount of connective 
tissue. Fig. 4 from Case 25 reveals the acini of a relative uniform 
size and containing colloid and one area with a mass of undifferen- 
tiated cells. 

From the above histologic findings one would expect quite a 
difference in the degree of reaction from the adrenalin test, but those 
cases interpreted as positive gave about the same degree of response. 

Summary. As an aid in the diagnosis of borderline hyperthyroid- 
ism, the adrenalin test, with the leukocyte and differential count 
added, has not been of any assistance in making a diagnosis. The 
test seems to be so delicate that any patient with a thyroid enlarge- 
ment will give a positive reaction unless a definite hyiDothyroidism 
is present. The cholesterol findings have not been reduced in this 
series of cases, regardless of the type of goiter. 

BIBLIOGRAPHY. 

1. Goelsoh, Emil: Epinephrin Hyporsonsitivene.ss Te.st in the Dingnosi.s of 
Hyperthyroidism, Pemia. Med. .1., 1920, 23, 431. 

2. Sweet, .Toshua E.: Personal communication. 

3. Tiber, Arthur M.; Personal communication. 



ball: diagnosis and 


TREATMENT OF THYROTOXICOSIS 68/ 


SOME PROBLEMS IN THE DIAGNOSIS AND TREATMENT 

OF THYROTOXICOSIS. 


By Fred E. Ball, M.D., 

CHICAGO, ILL. 


Thyrotoxicosis presents many problems wliicli at times cause 
great difficulty in diagnosis or treatment. My purpose is merely to 
present some that have been encountered and that have been followed 
for varying periods of time. 

It has long been recognized that the basal metabolism is of great 
value in the diagnosis of thyrotoxicosis. This is especially true 
in the milder types of the disease. Miller and Raulston^ have 
called attention to the group with only slightly elevated rates, and 
it is not uncommon to see cases where the diagnosis is only made 
after a basal metabolism has been taken. Several cases have been 
observed with typical symptoms of thyrotoxicosis, but with a normal 
rate. Later, however, the metabolism has become elevated, but 
without any change in the symptoms. 


Case Reports. Case I. — B. S., aged fourteen years. Previous to 
Januarj’’ 17, 1926, the parents had noticed that the patient was nervous, 
and she had been under a doctor’s care for tachycardia. January 17 she 
came home from school because of blurring vision, became incoherent, 
had several convulsions, and developed a right-sided hemiplegia. The 
paralysis cleared up in twenty-four hours and she entered the hospital. 
It was at this time that the patient was first seen. The urine showed red 
blood corpuscles and many casts. The blood chemistry was normal. In 
ten daj'-s the urine had cleared up and only the tachycardia (140 to 150) 
remained. She had a marked tremor, moist palms and prominent eyes. No 
goiter was palpable. The basal rate was 4-5. The patient was taken home, 
but kept in bed. Because of the continued symptoms suggesting a thyro- 
toxicosis, a basal metabolism was taken at home in March. This was also 
+5. The tachycardia and tremor persisted, but the' patient was allowed 
to get up. In May another metabolism was taken and this was -f 32. 
There had been absolutelj"' no change in the symptoms. A small nodule 
was palpable in both lobes and the eyes seemed more prominent. Roentgen 
ray was started and in August the metabolism was -{-6. The R,oentgen ray 
was then discontinued, but in December the rate was again -j-35. After 
more Roentgen ray^^ the rate was -f 11 in September, 1927. The patient was 
last seen in April, 1928, with a rate of -1-14. She was put on one oridine 
tablet (10 mg. of iodin) twice a week. 

Just what the infection was that caused the cerebral accident and the 
mdney irritation is not definitely known. However, the patient had been 
troubled with the tachycardia and nervousness earlier and these syunptoms 
remained after all traces of the other difficulty had cleared up. It is indeed 
hard to explain why the trvo early metabolism tests were normal. Cer- 
tainly the^sjnnptoms ivere the same with a reading of -f32 as they were 
with a -f-5. No iodid, were prescribed at any time, nor was any treatment 
prescribed, except symptomatic, prior to the time the diagnosis of thvro- 
toxicosis was made. 
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Case II. — W. E. S., aged fifty-nine years. The jiatient was first seen 
October 25, 1925, with a complaint of loss of 25 pounds in weight in two 
months with a good appetite. The pulse was 100 and there was a mild 
tremor. The examination was negative except for a blood pressure of 
160 systolic and 80 diastolic. The urine was normal. The patient was 
leaving the city so a metabolism test was made at noon, although he had 
eaten lireakfast. The rate was -flS. Two weeks later another test was 
4-20 and Roentgen raj’- was advised. December 12 the metabolism was 
-i-59 and on February 12 it was +9. The patient was last seen in August, 
1926, and the metabolic rate was — 10. 

Because of the loss of weight with a good appetite, and in the absence of a 
diarrhea or sugar in the urine, the patient was considered to have a thyro- 
toxicosis before the metabolism test was made. A reading of -1-12 could 
be considered a little high, but the test was made under veiy unfavorable 
conditions and might easily be higher than the actual basal rate. However, 
the test two weeks later was 4-20 and subsequently -1-59. It is interesting 
to note that the symptoms had been present over a period of two months 
when the first metabolism test was taken. 

C.ASE III. — M. N. L., aged forty-nine years. The patient was first seen 
in August, 1926. She was going through the menopause and was verj’ 
nervous. There had been no loss of weight but she fatigued very easily. 
Her pulse was 104 and she had a very marked fine tremor. No goiter was 
palpable. ' Three metabolic tests were taken over a period of six weeks. 
Two tests were -f4 and one —2. On September 17 the patient was put on 
Lugol’s solution because the symptoms seemed typical of a thj’rotoxicosis. 
December 7 another test was 4-35. The patient has not been seen since 
this time. 

Because of preidous experience, it was decided to put patients on small 
doses of iodids when thej”- suggested a thyrotoxicosis clinically. The 
question naturally arises here whether the disease was induced by the 
iodids. This cannot be answered positively, but it is known that the patient 
presented the same sjunptoms vdth a rate of 4-35 as she did noth the earlier 
rates of -}-4 and —2. The day Lugol’s solution was started the pulse was 
recorded as 130. Tliis may have been taken ivhile the patient was nervous, 
but it does show the irritability of the heart. When the basal rate^was -}-4, 
the pulse was recorded at 104 and when the metabolism was -f 35 the pulse 
was 96. The tremor and the nervous manifestations had not changed dur- 
ing the period of observation. 

This group of cases naturally makes one a little more cautious 
about ruling out thyrotoxicosis with one metabolic test. I presume 
such cases are rather rare, but I do believe that occasionally patients 
are discharged with a diagnosis of neurasthenia or neurosis when they 
might possibly have fallen into this group. At the present time 
when the clinical diagnosis of thyrotoxicosis is not confirmed by 
metabolic tests, it is our custom to put patients on small doses of 
iodids as a therapeutic test. Oridine tablets (10 mg. of iodin) are 
now being used and are given once a dajL Thompson^ showed that 
the small doses of iodids are as effective as the large doses and this 
has been our experience. 

Hypoinetabolism and Mjrxedema. Thompson^ has clearly pointed 
out that there is a group of postoperative cases which have a low 
metabolism, but ivhich do not present the symptoms of myxedema. 
There is also such a group following Roentgen ray therapy. 
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Case IV.— L. L., aged forty-five years. The patient was first seen in 
November, 1920. He presented the typical picture of thyrotoxicosis ^th 
hyperplastic goiter and exophthalmos. The basal metabohsm was -i-_4o. 
The physical examination was essentially negative except for a hbriilating 
heart. Roentgen ray therapy was advised. January, 1921, the basal rate 
was +3, but the fibrillation still continued. April, 1922, the rate was +7 
and the fibrillation was present. January, 1923, the rate was -j-o and the 
heart was regular in rhythm. June, 1924, the metabolism was —12 •mth 
a regular rhythm. Since this time the metabolism has varied from —3 to 
-32, the last rate in July, 1929, being -23. He has presented no symptoms 
of myxedema except possibly some fatigue, which has not been troublesome. 

This patient has had continuously a low basal rate for the past six years. 
It is interesting to note that this did not develop for two years after the 
last Roentgen ray treatment. It was believed he did not present the symp- 
toms of myxedema, but because of the slight fatigue he was given thyroid 
extract. However, this symptom was not relieved. Basal rates were taken 
at frequent intervals while the patient was taking thyroid and when the 
metabolism approached a normal reading the heart began to fibrillate. 
The thyroid extract was discontinued and the heart returned to_ a normal 
rhythm. This fibrillation could be produced by giving more thyroid extract. 
The level at which this fibrillation occurred could not be determined exactly, 
but it was some place between —10 and 0. This observation seems of con- 
siderable interest in that the fibrillation could be produced with a low metab- 
olism in a heart that had not fibrillated for three or four years. It has been 
three years since the fibrillation following thyroid extract therapy occurred 
and the patieiit has had no irregularity in that time. 

In addition to the group with a hypometabolism, there is a group 
with true postoperative myxedema. Thyroid feeding will not 
always bring tliese cases back to normal function. Smith, Clute 
and Streider,^ from the Lahey Clinic, have reported a series of 100 
consecutive cases of thyrotoxicosis operated upon at least one year 
previously. Of these, 92 per cent were cured, but 19 per cent had 
a basal rate below —10 and 15 had clinical symptoms of myxe- 
dema which could not be entirely relieved by thyroid extract. 
Fatigue and lack of endurance are the principal complaints, and 
these are severe enough so that they cannot carry on the occupations 
of normal individuals. Just what will be the outcome of these 
patients, time alone will tell. It is true they are relieved of the 
thyrotoxicosis, but they still have something which will not allow 
them to be normal. 


Case V.— L.W., aged twenty-six years. The patient was first seen in 
January, 1928. He developed a thyrotoxicosis in 1926 and was operated 
m beptember. The rate was -f 49 before operation and —6 following. In 
anuarj’’,^ 1928, two tests were _— 11 and —12. His complaints were weak- 
ness, fatigue and lack of ambition. His wife said he was mentally sluggish 
and seemed uninterested. The pulse was 64 and the skin was fairly dry 
ilie patient was put on thyroid and in February the rate was —5. It was 
- 1 m March, but the patient was still very tired and not normal. He would 
u ork for two or three hours and then have to rest. He was then given 1 gr 
of sodium lodid daily in addition to the thyroid. In October, 1928, the 
netabohsm was --12. The patient was last seen in December, 1929 He 
nad had no metabohsm test and had stopped his medicine the last few 
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weeks as he had l^econic discouraged liecause he did not feel well while 
taking it. He was again advised to take the thyroid, 4 gr. daily, and the 
iodids. 

This is a typical case of the myxedema which cannot be relieved entirely 
by th 5 a'oid feeding. I am not sure the iodids improve the sjonptoms of 
this group, but this is being tried at the present time. 

Hypometabolism and mj’xedema are two different things and 
should not be confused. Myxedema is a disease wliich should be 
diagnosed clinically and not by the metabolism test alone. As is 
illustrated here, the metabolism test may be brought to within 
normal limits and yet the patient may still present many of the 
original symptoms of mjofedema. HjTpometabolism, on the other 
hand, is diagnosed by the laboratory test. The basal rate is low, 
but the patient has no symptoms. In the case of hypomethbolism 
auricular fibrillation was produced by bringing the basal metabolism 
within the range that is considered normal. It is assumed that this 
low metabolism is normal for that particular individual who has 
been subjected to destructive thyroid therapy. 

Needless to say, many cases of postoperative myxedema can 
apparently be rnade to feel normal by thyi'oid feeding, but there is 
also this other group which remains distinctly mjxedematous. 
Miller^ has raised the question of whether a less ra’dical thyroid 
operation might be considered first, and then on the recurrent 
group use the radical surgical measures. This might possibly lower 
the percentage of myxedemas which cannot be brought back to 
normal by thyroid feeding. At least it would reduce, very mark- 
edly the number of patients subjected to this danger. 

Recurrent Thyrotoxicosis. The recurrent tjqie of thyrotoxicosis 
with hyperplastic goiter is often a real problem to handle. There 
are a certain few of these which do not seem to respond to any type 
of treatment. Theoretically, if sufficient tliyroid is removed the 
patient should be relieved of tlie thyrotoxicosis. Occasionally 
patients are seen where the thyroid tissue remaining after a sub- 
total thyroidectomy will rapidly hypertrophy with a return, or an 
increase, of the symptoms. When a second operation is performed 
there is again a hypertrophy of what seemed at operation an insig- 
nificant bit of tissue. There is also in tliis group a very occasional 
patient where after operation no thyroid tissue can be palpated and 
yet the symptoms persist or recur. Miller® reports a patient seen 
by Phemister, when, after subtotal thyroidectomy, the basal rate 
remained +50. Several months later a second operation was per- 
formed to relieve the symptoms. .Only two small pieces of thyroid 
tissue the size of a pea were found in the region of the lower poles. 
The bloodvessels to these bits of tissue were ligated and nothing was , 
removed. The basal rate promptly returned to normal, and the 
patient returned to work for six weeks, after which the symptoms 
returned and the metabolism went up to +70. Phemister^® reports 
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that this case was later examined at autopsy and nb_ thyroid tissue 
could be found. The only possibility is that there might have been 
some thyroid tissue in the base of the tongue. This was not exam- 
ined histologically. . 

In this group of recurrent thyrotoxicosis Roentgen ray has not 

seemed to relieve the symptoms when surgery has failed and mce 
versa. It seems that either the disease must run its course or the 
patient must be given a myxedema, if that is possible. 

Case VI.— W. K., aged thirty years. The patient was first seen February 
24, 1928. He had a typical thyrotoxicosis with hyperplastic goiter and 
exophthalmos. The metabolism was -1-79. A thyroidectomy was done 
March 9, 1928 and the right lobe, istlrmus and left lobe (except a very small 
piece at the lower pole), were removed. He was discharged March 23, 1928, 
Mth a metabolism of +23, but was given l_gr. of sodium iodid daily. He 
reentered the hospital on April 14, 1928, with a rate of +65. The lower 
left pole of the thyroid had hypertrophied so that it was very easily pal- 
pated. Because of a severe sore throat he was not operated until June 1, 
1928. A piece of thyroid the size of a golf ball was removed at that tme. 
He was discharged June 12, 1928, with a metabolism of +29, but was given 
small doses of sodium iodid. He reentered the hospital October 21, 1928, 
with a rate of + 3 5 . At this time Roentgen ray was advised . 

June 29, 1929. The patient had had Roentgen ray for ten months and 
the metabolism was +29. There was a very small nodule palpable along 
the left side of the trachea. Roentgen ray was discontinued and he was 
put on 10 mg. of iodin (oridine) every other day. 

Aiigust 30, 1929. The patient felt fine. The pulse was 72 and the 
rate 10. He had gained 10 pounds. 

December 20, 1929. The patient had taken no iodin since August. He 
was_ nervous, had a slight tremor and the metabolism was +23. He was 
advised to take 10 mg of iodin, every other day. 

In this case almost a complete' thyroidectomy was performed, only a 
very small piece of the left lower pole remaining. The patient was dis- 
charged with a rate of +23 and was advised to take sodium iodid 1 gr. 
dail}’'. In three weeks he was back in the hospital with a rate of +65 and 
a marked hypertrophy of the remaining thyroid. Many people have 
reported that iodin will not prevent a hyperplasia of thyroid postoperatively , 
but it is extremely interesting to note the rapidity with winch it can occur. 
At the second operation the remaining thyroid tissue was removed, but 
even then the rate remained at a high level. Ten months of Roentgen ray 
could not reduce the metabohsm and he has been on very small doses of 
iodin for many months. There is now a small piece of palpable thyroid 
on the left of the trachea, but further surgery has not been advised at this 
tunc. 

Case VII.— M. R., aged forty-four years. The patient was first seen in 
February 1927, with a typical thyrotoxicosis with hyperplastic goiter and 
exophthalmos. The heart was fibrillating and there was a beginning cardiac 
decompensation. The metabolism was +72. He was put on iodids and 
operated April 4, 1927, with a rate of +30. The right lolie and part of the 
• removed. On discharge May 19, 1927, the metabolism was 

tedo. i lie patient reentered the hospital June 9, 1927, with a rate of +77 
ihe remaining thjTOid tissue was removed June 23, 1927. On discharge 
his nietabolism ivas -b32 and Roentgen ray was advised.’ He was given 
sodium lodid 1 gr. daily. ^ b 
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January 27, 1928. The metabolism was +46. He had had three com- 
plete series of Roentgen ray. There was a small nodule palpable in both 
lower lobes. 

April 2, 1928. The metabolism was +16. The heart was still fibrillating. 
He was taking 1 gr. of sodium iodid twice a week. More Roentgen ray was 
advised. 

March 8, 1929. He had had no Roentgen ray in eight months. The 
metaboHsm was +30. 10 mg. of oridine was ad^^sed daily. 

March 21, 1929. The metabolism was +11, but the heart was still 
fibriUating and the patient had definite symptoms of thyrotoxicosis. There 
were nodules the size of walnuts in both lower lobes. 

This is another example of the same t 5 '^pe. Both surgery and Roentgen 
raj'- seem to fail and the remaining bits of thyroid tissue hypertrophy in 
spite of the patient’s being on iodids. The metabolism is much lower and 
the patient is more comfortable on the small doses of iodids and eventually 
the disease may run its course as in the following case: 

Case C. J., aged thirty years. The patient was first seen in 

September, 1924, with a typical thyrotoxicosis and hyperplastic goiter. 
The metabolism was +98. She was given Roentgen ray treatments from 
September, 1924, until April, 1925. The metabolism was +81 in Jmie, 
1925, and a thyroidectom}’- was performed. Both lobes, except small bits 
of tissue around the upper poles, and the isthmus were removed . In August, 
1925, the metabolism was +60 and there was a nodule in both upper poles 
the size of a walnut. No iodin was given postoperatively. 

October, 1926. The metabolism was +90. Lugol’s solution, 3 minims 
three times a day, was advised. 

November, 1926. The metabolism was +46. 

May, 1927. The metabolism was +10. She had taken Lugol’s solution 
since October, 1926. Oridine tablets (10 mg. of iodin) were advised twice 
a week. 

November, 1927. The rate was +7. There were no symptoms of thjTO- 
toxicosis, but in both upper lobes were nodules the size of a walnut. 

June, 1929. No basal rate taken, but the patient was clinically normal. 

Here again both Roentgen ray and surgery failed. It is true that only 
one operation was performed, but all the available thyroid tissue was 
removed at that time. Hyperplasia of the remaining bits about the upper 
poles occurred very rapidly. The patient was kept on small doses of iodids 
for a long period of time with the idea that it would at least lower the metab- 
olism and make the patient more comfortable. In due time the disease 
subsided. 


Thompson® has reported the return to normal of a number of cases 
of thyrotoxicosis, followdng the continued use of small doses of iodids. 
In the past few years a number of such cases have been observed in 
this series, but I was inclined to look upon it merely as the termina- 
tion of the disease. Possibly there is something more to this than 
has been suspected. Certainly such. a thing shows promise and 
bears wmtching more closely. 

I am sure everyone treating thyrotoxicosis sees these recurrent 
tjTies occasionally. It is surprising to see the rapidity with wdiich , 
bits of th^oid tissue wall hjTiertrophy even w+en the patient is 
taking iodids. • In the cases reported both Roentgen ray and surgery 
w^ere unable to control the disease entirely. It is true that the 
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patients were better after sm-gery, but tbe thyrotoxicosis could not 
be relieved entirely: The iodids seem to reduce the metabolism 
considerably, and the patients are much more comfortable. Even- 
tually the disease may subside. 

Phemister’s case is certainly difficult to explain. In the absence 
of any demonstrable thyroid tissue at autopsy the patient had a 
marked thyrotoxicosis before death. Also the fact that at the 
second operation the patient developed a temporary normal basal 
metabolism as the result of ligating the bloodvessels to two small 
bits of thyroid tissue the size of a pea is something hard to understand. 

Pregnancy and Thyrotoxicosis. The relationship of pregnancy to 
thyrotoxicosis is a problem which at the present time is not solved. 
Mussey, Plumer and Boothby’’ report 42 (0.6 per cent) of 7228 
women with thyrotoxicosis as being pregnant. They believe there 
is no evidence that the thyrotoxicosis was influenced by the preg- 
nancy. Clute and Daniels^ found 0.41 per cent of 3678 women with 
thyrotoxicosis complicated by pregnancy. They also feel that preg- 
nancy does not influence the toxicity of thyrotoxicosis and Hjonen 
and Kessel® are of the same opinion. Of 150 cases studied by Means 
and Richardson,^® 10 developed the thyrotoxicosis during pregnancy 
and 10 developed it after childbirth. Eberts, Fitzgerald and Silver^^ 
believe that 9 per cent of their 334 cases of exophthalmic goiter 
developed the first symptoms during pregnancy and 8 per cent 
more during lactation. Of 355 cases of toxic adenoma, they believe 
pregnancy was a predisposing cause in 14.3 per cent. These figures 
only tend to show the great difference of opinion. The following 
case history is of interest because of the repeated pregnancies which, 
from the history, seemed to cause symptoms suggesting a thyrotoxi- 
cosis. At least it is definite that the last pregnancy did, and the 
patient feels very sure the other reactions were similar. 

Case IX. — M. M., aged forty years. The patient was first seen June 17, 
1929. She had had a swelling of the neck for fifteen years. Wlien this was 
first noticed she had been ^ven some piUs (medication unknown) and these 
seemed to reduce the swelling slightly. With each menses the neck seemed 
to increase in size and decrease following the period. She had six children — 
the oldest aged seventeen years. After each pregnancy she became nervous, 
me neck would increase in size, and she would have to go to bed to rest. 
Two months ago, after her last child, she became nervous, developed a 
tachycardia and the neck became enlarged. She nursed the baby seven 
but was getting progressively worse so entered the hospital. She 
stated that during her pregnancy she always feels fine. 

■The patient had a bilateral nodular goiter, a fine tremor, tachycardia, 
vet palms, and a basal rate of -1-42. One oridine tablet was given daily and 
metabolism was -12. She w^as operated upon June 28, 
LAJ, and a subtotal thjToidectomy performed. No basal rate was taken 
before she left the hospital. 

cannot say, of course, that following each pregnancy this 
patient liad a tliyrotoxicosis, but we can say tliat she did followinf^ 



694 ball: diagnosis and treatment of thyrotoxicosis 


the last pregnancy; the patient insists that this was no different 
than the previous reactions. Davis^^ reports 41 per cent of 520 
consecutive patients reporting to him for pregnancy as having a 
visible hypertrophy of the thyroid. Eight of these patients returned 
to him within fourteen months with a thyrotoxicosis, and he says 
that by far the majority of his cases return to their own family 
physician. 

Case X. — C. A., aged thirty-six years. The patient was first seen in 
December, 1928. Four j'^ears previously she had had a thyrotoxicosis with 
a pregnancy. She was put in the hospital and given iodids.',' She does not 
know the basal metabolism and has had none since . She is now three months 
pregnant. In the last three months she has lost 15 pounds, has developed 
a tachycardia and tremor and is very nervous. She has had no iodids in 
four years. The basal rate was -+-29. She was given 1 gr. of sodium iodid 
dail^L In April the rate was 4-24 and she was given 1 gr. of sodium iodid to 
take every other day. In June the metabolism was 4-43 and the pregnancy 
was terminated bj’’ Cesarean section. The patient did very well and the 
baby was apparently normal. Three weeks later the metabolism was 4-27, 
and she has not been seen since. 

It is unfortunate that we do not have the metabolism during the first 
pregnancj’’ or in the four years intervening. The patient states she felt 
quite well before the second pregnancy, and we can say that if there was a 
thjTotoxicosis present at the time of conception, it was greatly aggravated. 

Case XL— H. N., aged forty-one years. The patient was first seen in 
March, 1929. She was two months pregnant. In the preceding few weeks 
she had developed a tachycardia, tremor and unusual nervousness. The 
th 3 ’roid was not palpable, but the metabohsm was -4-31. A therapeutic 
abortion was ad%dsed and ten daj’^s later the metabolism was 4-2. In June, 
1929, the basal rate was —5. Follomng her discharge from the hospital, 
the patient took 1 oridine table twee a week. 

Tbe.se case histories are rather misleading when one attempts 
to draw* conclusions from them. First we have a patient who 
seemed to develop symptoms following childbirth; next a case where 
conception seemed to bring on a thjTotoxicosis, which was not 
relieved by childbirth; finally, a case where the thyrotoxicosis seemed 
to be initiated by conception and terminated by therapeutic abor- 
tion. Just what the relationship is between pregnancy and thyro- 
toxicosis is far from clear; but I do feel that there may be some. 
At least they are associated in enough cases to merit watching. 

Summary. 1. Symptoms of thyrotoxicosis may be present pre- 
ceding a rise in the basal metabolism, as illustrated here by .3 cases. 
Too much attention should not be given to one normal reading 
when the clinical picture suggests a thyrotoxicosis. 

2. Hj'pometabolism and myxedema are two different things, and 
should not be confused. There is a group of cases which, following 
thyroidectomj^, develop mj^xedema and which cannot be returned 
to normal by thju-oid feeding. 

3. Three cases of recurrent thyrotoxicosis with hyperplasia of 
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the reinaiBiiig thyroid tissue are discussed. A recurrent thyro- 
toxicosis may exist rrdiere no thyroid tissue can be demonstrated. 

4. Pregnancy and thyrotoxicosis are associated in a sufficient 
number of cases to bear careful study. The relationship between 
them, if any, is not at the present time clear. 

Note.— Many o£ the cases presented in this paper are patients of Dr. Joseph L. 
Miller. I nash to express to him my appreciation for his courtesy in allowing me to 
present them and also for the great help and many suggestions he has given me. 
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LOW BASAL METABOLISM FOLLOWING LOBAR PNEUMONIA 
ASSOCIATED WITH MARKED UNDERNUTRITION. 

By a. H. Gordon, 
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AND 

I. M. Rabinowitch, 
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(From the Medical Service of Dr. A. H. Gordon and the Department of Met.abolism, 

The hlontreal General Hospital.) 

_ It lias been known for some time that undeniutrition may result 
in loitering of the basal metabolic rate. The literature on this 
subject is large and there -are a number of excellent reviews. For 

purposes of brevity, therefore, only relevant facts will be here 
reterred to. 

Ex-perimeiitally, the metabolic rate of man or animal can readilv 
be lowered simply by prolonged fasting. Clinicallv, as is well 
movn, undcrmitntioii may ho caused by a variety of disorders, 
acute and eliroiuc, such as fevers, malignancy, diabetes, peptic 
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ulcer, psychopathic states, etc. The exact mechanism 1)y which 
the metabolic rate is lowered in such cases is imperfectly understood. 
Loss of body weight (decrease of protoplasmic mass) is not the 
only explanation, since the decrease of the liasal metabolic rate 
may be much greater than the decrease of liody weight. Whatever 
the cause of the low metabolism is, it appears, according, to Lusk, 
to be a specific reaction and its purpose is protective, by lessening 
the demand for food. Though such reduction of metabolism is not 
often very great, ranging usually from 10 to 15 per cent, it some- 
times may represent as much as one-third of the total metabolism. 
Thus in Benedict’s fasting experiment, the decrease of metabolism/ 
was over 30 per cent on the twenty-first day of starvation, and 
Magnus-Lei^’s subject, who lived on a low diet for nine months, 
lowered his metabolic rate 33 per cent below the average. Very 
low metabolic rates have been found more often in chronic than 
in acute conditions. The case reported here is, therefore, of interest 
not only because the nutritional disorder was acute, but particularly 
because of the extremely low basal metabolic rate. The clinical 
data are, briefly, as follows: 

Case Report.— A Norwegian male (Hosp. No. 617-30), thirty years of 
age, was admitted on January 31_, 1930, with a history of pain in the chest 
of five days’ duration, accompanied by cough and chills. The family and 
personal histories Were irrelevant. 

On admission the condition from which he was suffering was a left lobar 
pneumonia caused by Pneumococcus Tj’^pe II. The findings were other- 
wise negative, with the exception of some thyroid enlargement, exophthal- 
mos and a positive van Graefe (eye) sign. 

On the da}’’ of admission, the temperature ranged between 104° and 
105 ° F., the pulse rate between 102 and 124 and the respiration rate between 
32 and 36 per minute. Besides the usual routine measures, he was given 
Felton’s pneumococcus antibods'' solution, of which 70,000 units were 
administered during the first forty-eight hours. On the tlfird day, the 
temperature was normal for a short time, but returned again for a day to 
a higher level, ranging between 100° and 101°. On February 7, the twelfth 
daj’' of the disease and eight days after admission, the temperature, pulse 
and respirations were normal. The clinical course, thereafter, was unevent- 
ful. On February 14, he was allowed out of bed and was weighed the fol- 
lowing day. He then weighed 138| pounds and volunteered'the statement 
that he had lost 20 pounds since commencement of his filness. 

On February 22, as a matter of curiosity, because of the exophthalmos 
and thyroid enlargement, the basal metabolic rate was determined and 
was found to be —40. As the result was remarkable, a detailed investiga- 
tion was made with regard to it. No errors were found, technical or other- 
wse; the test was performed with the Benedict-Roth apparatus, measuring 
the consumption of oxj'^gen only, since no marked alterations of the respira- 
tor 5 ’' quotient were expected. The test was done in triplicate with uniform 
results. The patient’s attitude throughout the test was quiet and his co- 
operation was very good. A striking feature which corresponded with the 
result of the test was the slow pulse rate. In our routine, we determine the 
pulse rate immediately before records are taken, during the test and imme- 
diately after. These rates were 44, 46 and 44 beats per minute respectively. 
The temperature was 97.8°. On this daj’’ he weighed 141 pounds. 
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Because of the extremely low basal metabolic figure found, the test was 
repeated three days later. The result was —38. The patient again co- 
operated very well and was quiet through the test. The pulse rates were 
again remarkably constant and low, namely, 50, 50 and 50 respectively 
and the temperature was 97°. The weight now was 144 pounds. 

In \aew of the exophthalmos and large thyroid, a possible explanation 
of the low metabohc rate was that this patient had hyperthyroidism some- 
time previously and that he is now suffering from myxedema. There was, 
however, no history to suggest a pre\dously existant hyperthirroidism and 
there are now no clinical signs nor sjunptoms to indicate mjocedema. It 
was, therefore, suggested that the cause of the low basal metabolism was the 
undernutrition which resulted from his present illness; as he had lost about 
20 pounds ver 3 '^ rapidl 3 ^ If the latter was the correct explanation, the basal 
metabolic rate should recover with the recoverj’^ of the general nutrition. 
He was, therefore, kept in the hospital for further study and the accom- 
panying table shows the combined results. 

Ail basal metabolic rate determinations were carried ont exactly 
under the same conditions. At each test, the cooperation was very 
good and the attitude was quiet. In order to avoid vagaries due to 
standards, three different types were used, namely, Du Bois, Harris- 
Benedict and Boothby-Sandiford and the average of all three Avas 
taken. 

Thp special features to be noted are: (a) The pulse rate corre- 
sponding to the basal metabolic rate; (h) the relatively rapid recov- 
ery of body weight; (c) the recovery of the basal metabolism to the 
normal level at a rate greater than recovery of body weight, and 
(d) the tendency toward low temperature. 

While all these changes were taking place in the basal metabolism 
the only noticeable clinical reaction was the general improvement 
in health. A rather interesting feature is the remarkably rapid 
recovery of the basal rate to the normal level betAveen hlarch 1 
and March 7. The explanation of this phenomenon AAdiich Ave sug- 
gest is that we are dealing Avith a disease characterized by marked 
and rapid fluctuations of metabolism. For example, probably no 
other disease manifests such marked chaiAges as may be found in 
an individual with pneumonia between tAvehm hours before and 
tweh'^e hours after the crisis. 

Another factor AAdiich might be considered is the use of Felton’s 
solution. As far as Ave have been able to ascertain, no obserA'^ations 
have been made Avith regard to the effects of this form of therapy 
on the basal metabolism, AAdiich may be considerable. This, how- 
eA^er, is only a suggestion for further study. It is our opinion that 
undernutrition Avas the dominant feature of the altered metabolism 
in this case. 

Summary. This case of convalescent lobar pneumonia is of 
special interest because of the extremely Ioav basal metabolic rate 
found, and the fact that the undernutrition Avas of an acute, rather 
than of a chronic, form. 

Notb;.— G rateful acknowledgement is due Miss Phyllis liolroydc for the careful 
basal metabolic rate determinations. 
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METASTATIC ABSCESSES OF THE BRAIN. 

A Clinical Study.* 

By Harry L. Barber, B.A., M.B., 

associate in section on NETJEOLOGT, the MATO clinic; assistant phofbssok of 

NEUHOLOGY, THE MAYO FOUNDATION FOE MEDICAL EDUCATION AND EESEAECH, 
GRADUATE SCHOOL, HNIVEESITY OF MINNESOTA, EOCHESTEE, MINN. 

The unexpected, sudden appearance of symptoms in suppurative 
disease of the nervous system, the rapid unfolding of the clinical 
picture, the puzzling periods of fluctuating signs and, above all, 
the domination of the more obscure nervous manifestations by the 
general picture of sepsis, constitute factors that may be bewildering 
and confusing as well as obstructive to an intelligent comprehension 
of the problem at hand. In going over a series of cases of intra- 
cranial suppuration secondary to sepsis elsewhere in the body, 
attempts have been made to find, if possible, some common factors. 
Unfortunately, this is not easy, since each case is almost a law unto 
itself and markedly individual in its characteristics. There is so 
.complex a panorama of events that infinite variation is possible. 
Even when traced back from the final stages of the disease, namely, 
death or cure by operation, the steps in the progress of the infection 
may be impossible to delineate. Notwithstanding these diflficulties 
and largely because of them, a series of 20 cases was studied in which 
the suppm-ation in the brain came from a source elsewhere in the 
body. They were all proved cases. The diagnosis was proved by 
necropsy in IS cases and in 2 by surgical exploration. Because of 
the marked differences in the cases and in order to get a better com- 
prehension of the whole problem, the cases will be considered under 
tliree group headings. It would seem that since the suppurative 
process in the brain is secondary to a cause elsewhere in the body, 
emphasis must be laid on the original source of the infection and 
the cases grouped accordingly. From the pathologic, as well as the 
prognostic point of view, it has also seemed fitting to consider the 
cases in the order of the severity of the original infection at the time 
the patient was observed. In the 3 cases in Group 1, the cerebral 
abscess was only part of an overwhelming general septic process; 
in the 14 cases in Group 2, the abscess was secondary to pulmonary 
or jileural suppuration which may or may not have been in the pro- 
cess of healing, but in any event did not immediately menace life, 
and in the 3 cases in Group 3, perhaps the most significant clinically, 
the original infection had run its course, and the process had healed 
and would have been forgotten but for the signs of cerebral abscess 
that appeared later and constituted the most striking feature. 

* Rp:k 1 iK'forc tho Chit-aKO NeuroloRical Society, CIiicaRo, lilinois, April 17, 19;i0. 
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Group 1. Metastatic Abscess of the Brain Secondary to General 
Sepsis With Endocarditis. In these cases there is either a i-apid, 
virulent septicemic condition mth organisms in the blood stream, 
endocarditis and multiple embolic abscesses and finally death in a 
short time from the general infeetion, or there is a slower process 
of septic destruction in which complication after complication arises 
and finally the patient dies from the cerebral abscess, a last and 
more lethal manifestation of a long-continued process. In either 
case the cerebral abscess is only one episode in a general septic 
process. Any one of the other complications would probably have 
been fatal eventually. These cases, therefore, are of relatively less 
clinical interest and more of pathologic interest. In cases of pyemia 
with multiple septic emboli, as a matter of fact, the brain is seldom 
affected. This will be commented on later in considering cerebral 
abscess secondary to suppuration of the lung. A case illustrative 
of those in Group 1 follows: 

Case Abstract. Case I (Table I). — A man, aged fifty years, was 
brought to The Mayo Clinic October 16, 1923, because of comnilsions and 
mental confusion. Five months before, a wound in the right index finger 
had become infected. The infection spread to the palm and incision and 
drainage became necessary. Fever of 104° F. occurred, and fourteen days 
after the onset redness and swelling suddenly appeared in the right calf 
which did not go on to formation of abscess but subsided spontaneously 
after about five weeks. The patient was confined to bed because of con- 
tinued fever and weakness. Frequency and pain on urination were next 
complained of, and loss of weight and strength continued for two and a 
half months. At the end of this time and two months before admission he 
had had a series of general convulsions. Four days later a large perinephric 
abscess was opened and drained. The temperature diminished and grad- 
ually became normal, but convulsions continued and four days before 
admission he became clouded mentally. 

The patient appeared ill and emaciated and was in a state of semistupor. 
The urine contained pus and blood. There was a discharging sinus in the 
right flank. The blood count showed a moderate degree of anemia. Pulse, 
temperature, leukocytes and spinal fluid .were nevertheless normal and 
there was no papilledema. Babinski’s sign was positive on the left side. 
Following spinal puncture the patient improved, became rational and was 
able to sit up in bed. Another series of convulsions supervened, however, 
and left hemiplegia rapidly developed with return of the stupor which 
deepened progressive^. In spite of a general enfeebled condition, as a last 
resort a trephine opening was made over the right frontotemporal area 
and about 45 cc. of thick, j'^eUow pus was evacuated. The patient again 
improved for a while but signs of meningitis developed and he died eight 
days after the operation. 

Necropsy showed a group of chronic encapsulated abscesses of the right 
frontal lobe of the brain with terminal rupture into the right lateral ven- 
tricle and suppurative meningitis. A healed area of aortic endocarditis, a 
healed infected wound of the right hand, and multiple abscesses of the 
kidne 5 "s, prostate gland and perinephric tissues were noted. 

This case illustrates one end of the scale of chronicity. The 
abscesses were in a cluster and one had ruptured into the ventricle 
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causing tlie terminal picture. NevertMess, the abscesses were 
fairly well encapsulated, apparently chronic, and corresponded to the 
rate of the progress of events. On the other hand, the course of the 
patient was steadily downhill, and he was emaciated and exliausted 
from sepsis when the abscess was operated on. Any other phase 
of the septic condition might have been fatal. Case III (Table I), 
it may be noted, was equally as hopeless from the beginning but 
ran a much more rapid and remorseless course to the end. The 
3 cases in this group showed evidence of endocarditis with ample 
possibilities for widespread infection. In all 3 the abscesses were 
multiple; in Case I the abscesses were clustered in a group in the 
anterior end of the right frontal lobe and in Cases II and III they 


Table I (Group 1). — Metastatic Abscess of the Brain Secondary to General 

Sepsis With Endocarditis. 


Case. 

Association 

infections. 

Duration 

of 

illness. 

Clinical course of cer- 
ebral complications. 

Duration 

before 

death. 

Necropsy data. 

1 

1 

Infected right 
index finger, 
lymphangitis, 
perinephric ab- 
scess 

Five 

months 

1 

Convulsions, in- 
creasing in fre- 
quency, rapid 
left hemiplegia; 
trephined 

1 

Two 

months 

i 

1 

1 

Multiple right front- 
1 al abscesses, aortic 
endocarditis: ab- 

scesses of kidneys. 

1 

2 

1 

Diverticula of 
bladder, cysti- 
tis, pyeloneph- 
ritis 

1 Twelve 
months 

Drowsiness, in- 
creasing stupor; 
death without 
localizing signs 

1 Eight 
days 

i Multiple abscess of 
brain, mitral en- 
docarditis with em- 
1 bolic abscesses. 

3 

Acute osteomye- 
litis, right tibia 

Eleven 

days 

High fever and 
marked toxemia 
covering all other 
signs; rigidity of 
neck toward end 

Eleven 

days 

1 

! 

Multiple small ab- 
scesses of kidneys 
and brain, early 
meningitis. 


were small embolic abscesses strewn indicriminately in both hemi- 
spheres and in the cerebellum. Localization was possible in only one 
of the 3 cases. In the other 2 cases, the patients were so profoundly 
ill that the cerebral symptoms were identical with those found in 
any acute toxic process and not necessarily characteristic of local 
suppmation of the brain. As causes of these pyemic abscesses, 
OppeiAeim mentioned ulcerative endocarditis, phlegmonosis, sup- 
puration of bones or joints, whitlow, carbuncle, septic endometritis, 
endamebic abscess of the liver and suppurating broncHal glands. 
Otitis media with or without mastoiditis and septic sinus thrombosis 
may do the same thing; hence abscess of the brain remote from the- 
side of the affected ear. As is reasonable to assume, any septic 
process producing pyemia can be a source for multiple cerebral 
abscess. 

As I have mentioned, it has been observed that the brain has a 
relatively higher resistance to infected emboli from sources other 
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tlian the lung. Actually such abscesses arc uncommon. Sperling 
in 76 cases of emboli from the left side of the heart, found that metas- 
tatic abscess occurred in the kidneys in 57, in the spleen in 39 and in 
the brain in 15 only. On the other hand, suppuration of the lung 
is more often the cause of metastatic abscess of the brain than of 
abscesses elsewhere. In this series of 20 cases 14 (Group 2), were 
secondary to pulmonary suppuration. 

Group 2. Metastatic Abscess of the Btain Secondary to Pulmonary 
and Pleural Suppuration. In this group the original infective process 
is serious but not so deadly, and not infrequently it happens that 
the cerebral abscess constitutes a lethal complication causing death 
of a patient who might have otherwise recovered. Cases have been 
reported by Roulland, Seymour, Barling and Hurst and Gardner in 
which surgical drainage of both brain and lung saved the patient. 
Too often, however, the patient has had a long siege of disease, is 
markedly exhausted and his vitality is at a low ebb. An abscess 
developing in such a case meets little resistance and responds only 
slightly to surgical drainage. The following case is a good example 
of this group. 



Fig. 1 (Case VIII). — Metastatic abscess of the left parietal lobe of the brain 
secondary to pleural empyema. The abscess is fairly -vvell encapsulated but is 
surrounded by a wide zone of softening. Rupture into the left lateral ventricle. 

Case XIV (Table II). — A bojy aged eighteen years, came to The Mayo 
Clinic September 17, 1923, because of cough, weakness and a draining 
sinus of the left wall of the thorax. Seven years before admission he had 
accidentally inhaled a brass carpet tack. A sense of strangulation imme- 
diatelj’' was felt vdth paroxysmal coughing. The cough continued and the 
patient lost weight and strength, bringing up foul sputum in increasing 
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amounts. One year previously the left lung had been explored in a two- 
stage operation, but the tack -was not recovered and the draining sinus 

^^The patient appeared thin, weak and pale; the odor of his breath was 
foul. His fingers were clubbed. He had a fever of 101° F. A sinus was 
draining in the left posterior wall of the thorax. Roentgenograms showed 
bronchiectasis of the left lower lobe and a tack in the left lower part of the 
bronchus. Bronchoscopy was done and an attempt was made to remove 
the tack through a bronchoscope but it failed. The lung was explored 
September 25, 1923, and through a cautery incision the tack was removed. 
The patient recovered from the immediate effects of the operation but a 
bronchial fistula persisted with a sinus in the wall of the thorax still drain- 
ing. He continued to cough up large quantities of sputum. He did not 
gain strength, and during the following year two other exploratory opera- 
tions were performed on the thorax and lung in the hope of leading to the 
closure of the bronchial fistula and sinus. Six days after the second opera- 
tion, he suddenly felt that his right leg was powerless and then there was a 
jerking feeling in the right lower wall of the thorax with immediate loss 
of consciousness and general convulsions. Other attacks followed and he 
was readmitted to hospital. In a few days weakness of the right arm and 
leg appeared and he became stuporous and aphasic. His eye grounds were 
normal. Leukocytosis was present; he ran an intermittent fever, became 
more stuporous, comatose and died ten days after the first onset of cerebral 
symptoms. 

Necropsy showed a solitary, abscess 5 by 5 cm. in the left parietal lobe 
which had ruptured into the left lateral ventricle. The brain was markedly 
softened around it. Fig, 1 is illustrative of a similar case. 


The relative frequency of metastatic cerebral abscess secondary 
to suppurative pulmonary or pleural disease has been commented 
on by all the writers on the subject as well as has the curious pre- 
dilection of the brain for these abscesses in advance of any other 
organ in the course of pulmonary disease. Why the brain should 
be more frequently affected than other organs has been always a 
puzzling question. The relative infrequency of the formation of 
abscess in diffuse septic conditions with endocarditis, as mentioned, 
makes the problem harder to solve. Shorstein suggested that in 
acute infective diseases the brain has a relatively greater resistance 
to infective emboli. In clmonic suppurative pulmonary disease, 
on the other hand, the_ chronicity of the process has allowed the 
remainder of the body to develop antibodies \vhich the brain fails 
to do for some unknown reason. Eagleton tried to explain the 
phenomenon by asserting that the metastatic cerebral abscess from 
disease of the lungs is primarily of venous and thrombotic origin, as 
contrasted with abscesses of arterial or embolic origin from endo- 
carditis. Disease of the lungs, he believes, wmuld favor this throm- 
botic process in the cerebral veins. Gardner suggested that- long- 
continued coughing has an influence. Such straining produces 
positive intrathoracic pressure, a damming back of venous blood, 
less filling of auricles, poor cardiac output and transient ischemia 
of areas in the brain. This tends to lower cerebral resistance to 
infection. Groth also invoked some mechanical factor in the cir- 
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culation induced by disease of the lungs and continued coughing. 
It may be remembered that a similar phenomenon is seen in car- 
cinomatous metastasis. Carcinoma of the lung frequently metas- 
tasizes to the brain and yet the brain is specially resistant to metas- 
tasis in general carcinomatosis from other organs. It is manifestly 
possible that the tissue of the lungs and brain have somethmg in 
common whereby the brain tissue acts as highly favorable soil for 
metastasis thrown off from suppurative or carcinomatous processes 
occurring in the lungs. The problem must be considered as unsolved 
untU more work has been done on the subject. 

The cases of cerebral abscess secondary to disease of the lungs 
and pleura have been arbitrarily divided into various types, those 
secondary to empyema and those secondary to bronchiectasis and 
abscess of the lungs. This division is actually rather artificial. 
The pathologic boundaries of abscess of the lungs, bronchiectasis 
and emp 5 ’^ema are not always definite. In a given case an abscess 
of the lung may lead to bronchiectatic enlargement of adjacent 
bronchi; it may rupture into the pleural cavity and form empyema. 
This may be drained and a combination of abscess of the lungs, 
bronchiectasis, bronchial fistula, empyema and sinus in the wall of 
the thorax may be the final clinical picture. Again an empyemic 
abscess may rupture into a bronchus, and bronchiectasis may form 
with bronchial fistula. Seldom, if ever, is the lung normal under a 
chronic empyema cavity, and actually these combinations occurred 
in many of the cases which form the basis of this report. Accord- 
inglj’’, no attempt has been made to separate the cases due to 
empyema from those due to bronchiectasis or abscess. Figures, 
therefore, regarding the frequency of association between the various 
diseases of the lung and cerebral abscess are subject to criticism. 
Those of Schorstein are drawn from a relatively large group of 69 
cases (19 of his own), of metastatic cerebral abscess associated with 
suppurative disease of the pleura and lung. In these, bronchiec- 
tasis occurred in 38 (55 per cent), empyema in 15 (23 per cent), 
gangrene of the lung in 6 (9 per cent), and the remaining 10 were 
evenly divided: tuberculosis, 3; acute pneumonia, 3; abscess of the 
Imig, 2; fetid bronchitis, 1, and emphysema and bronchitis, 1. 
Schorstein stated that bronchiectasis is the most common pulmonary 
antecedent of cerebral abscess, and cerebral abscess is the second 
most common cause of death in bronchiectasis. Cerebral abscess 
secondary to ulcerative pulmonary tuberculosis is not common; 
I have, however, seen one case. Another disease of the lungs as a 
possible cause of cerebral abscess is actinomycosis. There is one 
of these in the records of The Mayo Clinic. However, it has not 
seemed advisalile to include such granulomatous and mycotic dis- 
eases in the present study. 

Because of the complexity of the problem, it has been hard to 
illustrate the common features of the 14 cases of abscess of the' 
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brain secondary to suppuration of the lungs. Signs prominent in 
one case may be absent in others, and it is diflScult to determine 
which sign is the most significant. Again, infection is a moving 
process; conditions resembling one another one day may present 
totally different appearances the next. However, it has been thought 
best to chart a general panoramic version of each case with the time 
relations (Table II). Symptoms are mentioned in order of occur- 
rence and a glance may show the general trend of events. The his- 
tory of many of the cases indicated extreme chronicity of pulmonary 
symptoms. In the foregoing case (Case XIV) the patient had been 


Table II (Gboup 2). — Metastatic Abscess of the Brain Secondabt to Pul- 
monary AND Pleural Suppuration. 


Case; 

1 

Clinical course of cerebral complica- 
tions. 

Duration 

before 

I death. 

Necropsy data. 

4 

1 

Gradual right hemiparesia, atu- 

Eight 

Solitary abscess, left frontal lobe. 


por, fever, rigidity of neck, pur- 
ulent spinal fluid 

days 

ruptured. 

5 

Headaches, vomiting, mental 

Three 

Solitary abscess, right frontal 


confusion, stupor, rigidity of 
neck, purulent spinal fluid | 

weeks 

lobe. 

6 

Stupor, rigidity of neck ^ 

i Four 
i days 

Solitary abscess, right thalamus. 

7 

Headache, right temporal region. 

! Eight 

Solitary abscess, right temporal 


vomiting, stupor, rigidity of 
neck, purulent spinal fluid 

j days 

lobe, ruptured. 

8 

Headaches, wealmess right arm. 

; Nine 

Solitary abscess, left frontoparie- 


aphasia, fluctuating course, 
stupor, craniotomy 

1 days 

, tal region. 

9 

1 

Headaches, Jacksonian convul- 
sions, right hand and arm, in- 
creasing right hemiplegia and 
aphasia, craniotomy, stupor 

, Three 

I weeks 

I 1 

Multiple abscesses of the brain. 

1 

i 

10 

Headaches, increasing stupor 

; Six 
days 

Multiple abscesses of brain, rup- 
tured. 

11 

Delirium, stupor, rigidity of 
neck, purulent spinal fluid 

j Few 
i hours 

Multiple abscesses, ruptured. 

12 

Headaches and fever for three 

j Three 

Solitary abscess, right parieto- 

is' 

days, patient found dead in bed 

) days * 

occipital lobe, ruptured. 

Jacksonian convulsions and grad- 

i Three 

Solitary abscess, left parietal 


ual right hemiparesis, improve- 
ment for few weeks, then sud- 
denly worse 

j months 

j 

lobe. 

14 

Convulsions with right motor 

! Ten 

Solitary abscess, left parietal 

15 

aura, rapid development of right! days 
hemiplegia with aphasia I 

lobe. 

1 Sudden general convulsion, re- 
curred at frequent intervals, 
gradual left hemiplegia 

I Two 
• months 

Multiple absce.ssos of brain. 

IG 

1 Increasing headaches, drowsiness 

Three 

Multiple (more tlum 50) ab- 

17 

and stupor 

days 

scessos of brain. 

: Operation for left mastoiditis, 

Fifteen 

• Multiple abscesses of brain, 
i 


! lighting up of old lung infcc- 
; tion, sudden stupor with right 

days 


1 hemiplegia 

i 

1 

i 

1 

1 
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sick at least seven years. The average total duration of illness in 
the 14 cases was thirty months. In 12 of the cases one or more opera- 
tions had been done on the pleura and lung, and in 10 abscess of the 
brain had developed during convalescence from the last operation. 
The occurrence of cerebral abscess has been attributed to operative 
procedures on lungs and ribs, but experience has shown this to be 
wrong. Schorstein denied any such relationship. He pointed out 
that in many instances cerebral abscess develops long after, some- 
times many months after, the surgical procedures, such as reseiction 
of ribs. The abscess frequently occurs in cases in which the opening 
in the wall of the thorax has never properly closed and a more or 
less continuous purulent discharge has been kept up. This occm'red 
in 9 of the series of 14 cases. Cerebral abscess may also occur in 
cases in which no operation has been performed, or in which simple 
aspiration of an empyemic abscess has been done. Bronchiectasis, 
whether or not operation is performed, constitutes a continuous 
menace from the standpoint of this complication. 

There was a preponderance of the male sex, in the 14 cases of the 
series, 13 to 1. Age made little difference; the patients varied from 
the first to the seventh decade. Eleven patients were in the third 
to the sixth decade. From the symptomatic standpoint- there is 
little difference between metastatic abscess of the brain and abscess 
due to other causes. As Schorstein noted, nothing materially new 
can be drawn from an analysis of symptoms. These abscesses of the 
brain developed in cases in which the patients were exliausted bj’’ 
long illness, and the abscess, once started, seemed to run a rather 
acute eourse. In his 19 cases the average duration of illness from 
the initial sign of cerebral disease to death was ten days; the illness 
varied between three and twenty-eight days. In these 14 cases 
nineteen days was the average; the illness varied from three months 
to a few hours. Most of the patients lived only a few days after 
evidence of cerebral involvement appeared. In one case only 
(Case XIII) was there evidence clinically of a latent period. 
Table II shows the order of development of symptoms. In 7 of the 
14 cases the onset was gradual and the symptoms were of the usual 
■ type in cases of abscess of the brain, namely headache, vomiting, 
local or general convulsions, drowsiness, paralysis and coma. The 
particular feature of these metastatic abscesses was the rapidity 
of the course. One patient died a few hours from the onset of 
symptoms; the abscess had ruptured. One patient was found dead 
in bed after three days of headache and fever. Three patients had 
an abrupt and sudden onset with general or Jacksonian convulsions, 
and one patient had sudden hemiplegia and stupor. One patient 
suddenly became stuporous; the clinical picture of meningitis 
appeared, the abscess ruptured and death occurred four days after 
the onset. 

Eight of the patients when first examined had fever and rapid 
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pulse rate; o ran a subnormal temperature and slow pulse and 3 had 
nonnal pulse and temperature at the beginning. In 10 of the 13 
eases in which a blood count was made, there was leukocytosis. 
Most of the patients were septic in appearance and suggested some 
type of spreading infection. It is significant that papilledema was 
not present in 10 cases in which an ophthalmologic examination 
had been made. This may suggest that the abscess in each case 
destroyed tissue as it spread; in many cases wide zones of softening 
surrounded the abscess. Symptoms were therefore less due to 
pressure than to a wide encephalitic and disintegrating process. 
Clinical localization was only possible in 8 cases, but in 4 of these 
there were multiple abscesses. In 2 cases the abscesses were in the 
parietal lobe and gave signs suggesting their presence in the frontal 
lobe. In explanation it was found at necropsy that massive infarcted 
areas had spread well into the frontal lobe. Spinal puncture was 
done in 6 cases and purulent, fluid was found in five. In all of these 
cases the abscess had ruptured. A correct diagnosis of abscess of 
the brain was made in 11 cases; in one case none was recorded and in 
one case embolic encephalomalacia was given as the cause of death. 

In 7 of the cases with cerebral abscess secondary to suppuration- 
of the lungs, the abscess was solitary and in the other 7 more than 
one abscess was found at necropsy. This agrees with the figures of 
Gowers, that 46 per cent are solitary, and with those of Eagleton, 
who, after reviewing the literature of the preceding twenty-five 
years, thought that 45 per cent of all metastatic abscesses are soli- 
tary. Schorstein, however, estimated that in the 51 cases which 
he reviewed, 32 (62 per cent) of the abscesses were multiple and 19 
were single. In my series neither side nor any one lobe of the cere- 
bral hemispheres seemed predominantly implicated. It has been 
assumed that the left side is the most frequently involved, but any 
part of the hemispheres may be attacked. The cerebellum was not 
affected in any of the cases of these abscesses secondary to pul- 
monary suppuration. 

From the standpoint of prognosis and more especially from the 
possibility that these abscesses may be treated successfully by opera- 
tii^e procedmes, several factors must be taken into consideration, 
and first and foremost of these is the physical condition of the patient, 
hlost of these 14 patients were considerably debilitated from long- 
continued pulmonary or pleural suppuration and multiple opera- 
tions for relief. These factors elevate .the risk of mortality but are 
not necessarily insuperable obstacles to successful surgical treatment. 
Enough patients who have been operated on have recovered in 
spite of the heavy hazard to make an attempt to drain the abscess 
well justified, provided other factors permit. These are represented 
m the frequent lack of information leading to accurate clinical 
localization as well as the possibility of multiple abscesses, of which 
there is always a 50 per cent chance. Only 7 of the patients in this 
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group had a single abscess, thereby ruling out the other 7 from all 
chance of surgical relief. Five of the 7 patients with solitary abscess 
had grossly and microscopically a fairly Avell defined capsular wall. 
With this, one might prognosticate a fair chance for successful 
drainage. However, only 4 patients of those with solitary abscess 
manifested signs to indicate where intracranial exploration might 
be attempted. The other 3 had nothing to indicate which side or 
lobe of the brain should be explored. Two of the patients manifested 
clinical signs suggesting the site in the frontal lobe; necropsy revealed 
an abscess considerably more posterior in the parietal lobe and had 
exploration been attempted the abscess might have been missed. 
Again the stage of development of the abscess is important. A few 
patients were first seen when it was obviously too late to institute 
treatment. High fever, rapid pulse, leukocjdosis, rigidity of the 
neck and purulent spinal fluid are signs of evil portent, for they 
indicate rupture of the abscess into the ventricle and an end to all 
hope of saving the patient. In 4 cases there was good clinical evi- 
dence of the site of the abscess, but in 1 case (Case VII) rupture had 
evidently occurred before the patient was first seen. Three cases, 
therefore, remain out of the series of 14 of metastatic abscesses 
secondary to pulmonary disease that were in any way favorable 
for operation. In one of these (Case VIII) operation was performed 
and the abscess was drained successfully, but death occurred and 
necropsy showed a large area of infarction around the abscess. 
One of the other 2 patients (Case XIII) could possibly have 
been saved but for the mistaken diagnosis of embolic infarction 
with, encaphalomalacia. In the other case (Case XW) a solitary 
abscess was fairly well localized but operation was not performed 
because of the patient’s poor general condition. Rupture of the 
abscess occurred a few days before death and while the patient was . 
imder observation. The whole course of cerebral symptoms in this 
case only lasted ten days. At necropsy little, if any, encapsulation 
was evident and the abscess was surrounded by a large area of 
softening. Altogether these cases do not carry a happy prognosis, 
but it is possible in a suitable case to save the patient. Favorable 
signs would be a history of relatively long-standing cerebral trouble, 
good physical condition and sufficient evidence for elinical localiza- 
tion. Contraindications to operation would be evidence of multi- 
plicity of abscesses or signs of rupture into the ventricles. 

Group 3. Metastatic Abscess of the Brain Secondary to Infection 
That Had Subsided. This group differs from Groups 1 and 2 from the 
standpoint of prognosis and features in the histories. An illustrative 
case follows: 

Case XrX_ (Table III). — A man, aged forty-two years, first came to 
The Mayo Clinic July 20, 1924, because of convulsive seizures. March 3, 
whfie lifting a heavy object, he had felt pain in the left lumbar region. 
This persisted and three weeks later frequency and difficulty in urination 
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appeared. This increased and examination of the urine, May 13, disclosed 
a large amount of pus. He had had chills, fever and leukocytosis, and a 
diagnosis of cystitis and pyelitis was made. Treatment was instituted and 
the trouble subsided. While convalescing from this about a month before 
admission, and after the acute phase of the urinary infection, a commlsive 
attack had come on -without warning and while he was sitting quietly 
reading. Another similat convulsion appeared a week later; this led to his 

coining to the clinic. . , n • i 

The results of examination of the urine, the eye grounds and spinal fluid, 
and the leukocyte count were negative. A diagnosis could not be made and 
the patient was sent home for further observation. He returned August 30, 
and complained that soon after leaving the clinic severe occipitotemporal 
headache had appeared and during its maximal severity the pulse was slow. 

Examination at this time disclosed slight papilledema of the optic disks, 
horizontal nystagmus and left homonymous quadrant defect for colors in 
the visual fields. A diagnosis was made of tumor of the right temporal 
lobe of the brain and craniotomy was adrused. 

September 5, a heart-shaped tumor, 5 by 3 cm. was removed. It was 
attached to the dura and situated in the posterior temporal area of the 
brain on the right side. There was some brain tissue over the surface of the 
tumor but no great difficulty was encountered in removing it. Section and 
microscopic examination showed the tumor to be an abscess with dense 
thickened walls. The patient recovered from the operation, and is lirdng 
and performing Ids usual work six years after operation. The only trouble 
he has is an occasional convulsive attack about twice a year. 


Table III (Group 3). — Metastatic Abscess of the Brain: Original Infection 
Apparentlt Healed; Long Latent Period. 


Case. 

! 

Original infection. 

Duration ! 
of 

illness. 

Clinical course of cer- 
ebral complications. 

Duration 

before 

death. 

Necropsy or operation 

18 

Osteomyelitis, left 

Four 

Headaches four 

Four 

1 

Head only, solitary 

i 

elbow, shoulder, 
right scapula 

years 

1 

months, vomit- 
ing, prostration, 
stupor last six 
days, terminal 
hemiplegia and 
coma 

months 

abscess, right 
parieto- occipital 
lobe, ruptured. 

19 

Cystitis and pye- 
litis 

Six 

months 

Convulsions, head- 
aches, choked 
disks , field 
changes 


Craniotomy, r e - 
moval encapsu- 
lated abscess hi 
toto, right tem- 
poral lobe. 

20 

Infected teeth (ex- 
traction) 

Five 

months 

Convulsions, head- 
aches, vomiting, 
stupor, weakness 
left side, choked 


Craniotomy, drain- 
age abscess right 
frontal lobe. 






disk 

1 



This case is fairly characteristic of the group and demonstrates 
the manner in wliich the cerebral sjonptoms develop. The sj'mp- 
toms occurred sufficiently long after the disappearance of the original 
infection to cause doubt as to nffiether they were associated with 
the later developments. The course of symptoms was, moreover, 
slow; m the 3 cases there was an average course of three and a half 
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mouths (Table 111)^ a much longer period than in Group 2 , in which 
the average course was nineteen days. Correspondingly at least 2 
of the patients in Group 3 presented a picture completely different 
from those in Groups 1 and 2. After they reeovered from the origi- 
nal infection they showed no signs of sepsis. Their color was normal, 
fever and leukoeytosis were absent, and the cells in the spinal fluid 
did not increase. Moreover, papilledema was present and the 
general elinical picture led to a mistaken diagnosis of cerebral tumor 
rather than abscess. The first case in the group (Case XVIII) prob- 
ably had presented such a picture earlier. Unfortunately, the 
abscess had ruptured into the ventricle shortly before the patient’s 
admission to the clinic and he died seventeen hours after admission. 
It is possible that if the patient had been seen earlier a similar mis- 
taken diagnosis might have been suggested, for the lesion from the 
original infection (osteomyelitis) had been apparently healed for 
four years, and the patient had been well and working during the 
interim. It would have required considerable imagination to connect 
this remote illness with the more recent trouble. 

In Case XX simple uncomplicated dental extraction was asso- 
ciated with the serious condition of cerebral abscess. The patient 
had, however, a congenital lesion of the heart consisting of a patent 
interventricular septum and this in all probability supplied the 
missing link between cause and effect. Both Gowers and Schorstein 
have commented on this association. The former had no hypo- 
thesis to offer, the latter, after noting the frequency of this cmlous 
association between congenital heart disease and abscess of the brain, 
believes it may possibly be due to secondary change induced in the 
lungs by that condition. It is possible also that with a patent inter- 
ventricular septum the lungs may be relatively short-circuited and 
a septic embolus may readily pass from the venous circulation to the 
arterial circulation and thence to the brain. Under normal condi- 
tions a septic infarct of the lung would be produced. In all 3 cases 
there is the mystery of a wandering embolus which reaches the 
brain and nowhere else, giving signs-of mischief long after its source 
has been healed. A definite latent period was present in Cases XIX 
and XX and from the first convulsion, occurring as it did while 
the original infection was disappearing, to the definite progress of 
cerebral sjTnptoms, there was an appreciable interval. In all 3 
cases there was definite encapsulation. The capsule of the abscess in 
Case XIX was so thick and dense that even at operation it was 
mistaken for a tumor. Ballance mentioned a case of abscess simi- 
larly removed which was as round and hard as a billiard ball. From 
every standpoint these cases represented a better prognosis and 
actually the more the condition resembles that of cerebral tumor 
and the less there is which is suggestive of the formation of abscess 
the more hope is there for the patient. Generally speaking, the 
clinical s^mdrome of the cases in Group 3 suggests a diagnosis of 



paeker: metastatic abscesses of the brain 


711 


cerebral tumor since the original infection is much in the back- 
ground, almost forgotten, and indicates little in the way of etiology 
until observations at operation or necropsy lead to a review in retro- 
spect of the whole case. 

Summary and Conclusions. Twenty cases of metastatic abscess 
of the brain were studied clinically. The diaposis had been estab- 
lished either by necropsy or surgical exploration. 

For convenience the cases were classified in three groups. In 
Group 1 were 3 cases in which the abscesses were secondary to an 
overwhelming or progressive general septic process; in Group 2 
were 14 cases secondary to pulmonary or pleural suppuration, and in 
Group 3 were 3 cases secondary to an original septic process that 
had apparently healed but the signs of cerebral suppuration had 
appeared later and progressed to menace the life of the patient. 

The prognosis depends entirely on the severity and progress of 
the original infection. In Group 1 the condition wms hopeless. In 
Group 2 it was grave, but in some of the cases might have been 
modified by operation. In Group 3 surgical treatment at a favor- 
able time was possible and the outcome favorable. 

The course of metastatic abscesses of pleural or pulmonary origin 
was much shorter than that of abscesses due to other causes. This 
no doubt depended largely on the debility of the patient. The clin- 
ical signs and symptoms, however, differed little. The severity of 
the original infection added a complicating feature, often making 
the diagnosis extremely difficult. 

In 10 of the 20 cases a single abscess was situated in one or the 
other lobe of the cerebrum. In many of these a certain degree of 
encapsulation was present but rupture into the ventricle neverthe- 
less occurred readily. In the other 10 cases the brain was the seat 
of multiple foci of suppuration. 
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Anatomy of the Human Body. By Henry Gray, P.R.S. Re- 
vised and re-edited by Warren H. Lewis, B.S., M.D. Pp. 1391 ; 
1232 illustrations. Twenty-second edition. Philadelphia: Lea 
& Febiger, 1930. Price, $10.00. 

“Seventy-two years ago Henry Gray published the first edition 
of his Anatomy, the best imown work in all English medical litera- 
ture and by far its greatest textbook. Since then more doctors 
have learned their anatomy from Gray than from all other anatom- 
ical .texts combined. The student does not discard his Gray. He 
takes it over into active practice as the cornerstone of his library 
and a constant source of reference, whether he be a surgeon or a 
medical practitioner. The use of the B. N. A. nomenclature in 
English has been retained practically unchanged in this edition and 
important references to the literature have been added at the end 
of each section. As a practical work on the subject for the student, 
Gray’s Anatomy has always been recognized and appreciated. The 
plan originally formulated, which has proved so successful, has been 
adhered to as much as possible. It is interesting to note that 
although Henry Gray saw only the first edition, much of the original 
text persists and many of his illustrations are still in use. Bearing 
this in mind it has been the endeavor of the Editor to supply only 
such changes as advances in the science made necessary'- in order 
that this work may reflect the latest accessions of anatomical 
knowledge.” 


Feeding in Infancy and Childhood. By I. Newton Kugelmass, 

M.D., Ph.D., Sc.D. Pp. 345; 37 illu,strations. Philadelphia: 

J. B. Lippincott Company, 1930. Price, $6.00. 

Written expresslj^ for the general practitioner, this Ijook has 
successfully attempted to explain the principles of infant nutrition 
in a practical and definite manner. The food requirements of 
infants are treated in respect to energy requirements, protein, 
carbohydrate, lipin, minerals, water and vitamin. Each of these 
needs is briefly discussed and explained where possible by tables or 
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schemata. The requirements of the infant as to the digestibility 
of its food are specially considered. The nutritive properties of 
various classes of dietary articles are commented upon separately. 

The subjects of prenatal diet, prematurity, breast feeding and 
normal artificial feeding are clearly but very briefly discussed; the 
last named is reduced to a simple mathematical procedure, which 
is indeed proper for the practitioner. Separate sections are devoted 
to alimentary, deficiency, metabolic and so-called convulsive dis- 
eases, brevity, clarity and the free use of tables keeping the reader 
to the practical and concrete. Dietary management is outlined for 
infectious diseases, for heart diseases, pneumonia, tuberculosis, 
pertussis and other common conditions. 

I know of no other work in which the author’s knowledge has 
been so well reduced to the form of outlines and tables. His generous 
use of sample diets, of tables indicating caloric values, make it 
unnecessary to leave this book for such information. The Reviewer 
is pleased to compliment the publisher upon the appeal which this 
book makes to the eye, and to commend it most strongly to the 
general practitioner. J. S, 


Tropical Medicine in the United States. By Alfred C. 

Reed, M.D. Pp. 410; 60 illustrations. Philadelphia: J. B. 

Lippincott Company, 1930. Price, $6.00. 

A KNOWLEDGE of the so-called tropical diseases, formerly little 
considered by the medical practitioner of temperate latitude, is 
becoming a more and more necessary part of his scientific armamen- 
tarium. Greater ease of travel has brought cases of exotic disease 
into all parts of the world. Moreover, a considerable part of the 
United States is practically subtropical and, therefore, suitable 
ground for spread of disease that may elude quarantine at seaports. 
Yellow fever in 1793 decimated the population of Philadelphia: 
iEdes argentus is still present in that region and could again take 
on its sinister r61e, should some national catastrophe break down 
quarantine barriers. ^Vhat is more important, many tropical 
diseases are endemic in this country: for example, malaria, uncinari- 
asis, amcebiasis, bacillary dysentery, pellagra, sprue and undulant 
fever. 

h'lost works on tropical medicine are complete detailed treatises, 
planned to fulfill all the needs of those who practice medicine in 
the tropics. Yet their very completeness makes them rather 
unsatisfactory for physicians in higher latitudes, who consult such 
works only sporadically, and consequently fail at times to find the 
woods for trees. The author’s book, on the contrary, is vu-itten 
expressly for phj^sicians in the United States, avoiding" unnecessary- 
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detail as well as discussion of conditions never seen in this country 
(for example, African trypanosomiasis), yet pi-esenting adequately 
all the necessary information on, and methods of, tropical medicine. 
The last chapter includes material on climatic conditions and 
personal hygiene in the ‘'tropics, useful for advising those who plan 
to go to those regions. The book is well written, well illustrated 
and has a convenient form and a pleasing makeup. R. Iv. 


Personal and Community Health. By Clair Elsmere Turner, 

M.A., Dr.P.H. Third edition. 443 pages; 62 illustrations. St. 

Louis. The C. V. Mosby Company, 1930. 

The book has been thorough^ revised. Much of the material 
of the former editions has been omitted and several new sections, 
including a chapter on Health Maintenance, have been added. 
Several new illustrations have been introduced. 

The book has been prepared for the use of students of college 
grade and affords a good introduction to the fundamental principles 
of personal and community health. 

The type, binding and illustrations are excellent. 

D. B. 


Surgical Diagnosis, Vol. I. By 42 American Authors. Edited 
by Evarts Ambrose Graham, A.B., M.D. Pp. 919; 50S illus- 
trations. Philadelphia: W. B. Saunders Company, 1930. Price, 
S35.00, set of 3 volumes. 

The first chapter on Wounds by Neuhof discusses wound repair 
and healing, and then takes up the diagnosis of various types of 
wounds, of bursae, joints, nerves and bloodvessels. 

Harvey’s chapter on Infection is a veritable clinical bacteriology. 
He describes in a few words the laboratory characteristics of each 
organism and then more fully the pathogenesis and diagnosis of the 
diseases they cause. Included in this chapter are discussions of 
many of the common and even of the rarer parasites which occa- 
sionally produce surgical diseases; 

The chapter on Postoperative Complications as written by 
Cutler and Scott is probably one of the most useful in the whole 
volume. It is presented in excellent form and is the more valuable 
because the authors suggest prophylactic and therapeutic measures 
for the complications they describe. At the end of each section is 
given a bibliograpli;^^ 

Diseases of Bloodvessels by Brooks is a chapter giving the general 
methods of use in diagnosis of blood vascular diseases and a discus- 
sion of the individual diseases. The writer draws largely from his 
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own clinical and experimental work, including also much from the 
works of Buerger, Matas and others. 

Abbott gives full sections on Diseases of the Extremities, Bones, 
Cartilage, Tendons, Muscles, and so forth, and Koch and Kanavel 
present an excellent condensation of their well-knowm writings on 
Infections of the Hand. Hibbs writes on the diagnosis of the various 
lesions of the Spine, and the last portion of the volume is given over 
to a diagnosis of Fractures and Dislocations by Key. L. F . 


An Introduction to Vertebrate Embryology. By H. L. 

WiEMAN. Pp. 411; 201 illustrations. New York; McGraw- 

Hill Book Company, 1930. Price, $4.00. 

This is a descriptive text intended primarily for premedical 
students. There are no laboratory directions as a separate labora- 
tory guide has been published. After a short preliminary chapter 
there is an excellent discussion of the cytology of the somatic and 
sex cells, fertilization and cleavage. The results of modern lines 
of research, such as tissue culture, microdissection and chromosome 
study are all utilized. The early development of the organism is 
first described in Amphioxus and the frog. Then the embryology 
of the chick is followed out in considerable detail in 158 pages. To 
the Mammalian fetal membranes and the ontongeny of the pig 
and man are devoted 137 pages. The latter part necessarily becomes 
more sketchy. The author has wisely omitted following out the 
nervous system in the mammalian forms. It is described up to the 
three-day stage in the chick and that is sufficient to give a good idea 
of its early morphogenesis. Many of the illustrations are taken 
from recent studies and a six-page bibliography is appended. 

W. A. 


Medicine in Virginia in the Se'I'^enteenth Century. By 

Wyndham B. Blanton, M.D. Pp. 337 ; illustrated. Richmond : 

The William Byrd Press, Inc., 1930. Price, $6.00. 

Of the various regional medical histories that have recently been 
appearing, none is worthier or more appropriate than the present 
volume under review. And in how many states would it be desir- 
able or eiTU possible to devote a large volume, as this one is, to the 
seyentecnth century! The Medical Society of Virginia and its 
Historical Committee, under whose auspices the work was pro- 
duced, may well lie congratulated on the important contribution 
that has been made to American medical history. May the other 
two volumes that are contemplated maintain the excellence of sub- 
ject matter and format and may they soon be forthcoming! 

E. K. 
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Burns: Types, Pathology and IManagement. By George T. 
Pack, B.S., il.D., and A. PIobson Davis, B.S., M.D. Pp. 364=5 
60 illustrations. Philadelphia: J. B. Lippincott Company, 1930. 
Price, S6.00. 

This book discusses a very important surgieal subject which has 
not received the attention it so justly deserves. There are thirty- 
two chapters which are grouped into three parts: Part I: “Funda- 
mental facts concerning Burns and Scalds,” Part II. “The Manage- 
ment of Burns;” Part III. “Regional Burns— Burns by Specific 
Agents.” 

The entire book is a compilation of work already published in 
current literature. If a history of the subject is necessary it might 
have been made much more interesting. The statistical data are 
very interesting. The pathological and biochemical aspects are 
well handled. The chapters on treatment are disappointing. 
Surgeons now agree that the tannic acid method is the method of 
choice in treatment, and only four "^ages are given to it, while 
double that amount of space is given to the parafiin method, which 
is now rarely used. The book should prove useful as a reference 
text. I. R. 

Clio Medica. Vol. II. Medicine in the British Isles. By Sir 
D’Arcy Poiver, K.B.E., F.R.C.S. (Eng,). Pp. 84; 1 illustra- 
tion. New A'ork: Paul B. Hoeber, Inc., 1930. Price, $1.50. 

This little book is an interesting addition to the “Clio-Medica” 
series on the history of medicine. The author reviews the history 
of medical and surgical practice as in the British Isles from medieval 
times to the present day. The origin of the early hospitals, St. 
Bartholomew’s and St. Thomas’ is interestingly described. The 
development of medical education from an apprentice system to 
that at present in use is outlined, and the reader will find an explana- 
tion for many anomalies of British medical organization. In addi- 
tion brief accounts are given of some outstanding physicians of 
history from John Arderne (fourteenth century) to Lister. 

H. B. 


Chemical Methods in Clinical Medicine. By G. A. Harrison, 
B.A., M.D., B.Cn. (Cantab.), M.R.C.S. (Eng.), L.R.C.P. 
(Lond.). Pp. 534; 65 illustrations. New York: The Macmillan 
Company, 1930. Price, $5.25. 

The author discusses all the clinical chemical methods commonly 
used in the study of body fluids. Both quantitative and qualitative 
methods are given, together with their interpretation and applica- 
tion. There are twenty-six chapters, each dealing with another 
phase of the subject, a few of which might be mentioned: Reduc- 
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ing substances in the urine; interpretation of blood-sugar curves; 
ketosis, acidosis and alkalosis; blood and its derivatives in the 
urine; urines, abnormal in color; basal metabolism and metabolism 
experiments. The subject matter is presented briefly and to the 
point. At the beginning of each chapter there are given the refer- 
ences emploj'^ed. At the end of the book there is a full index. 
The book contains much useful knowledge for the clinician and 
laboraltory worker and is recommended to both. L. J. 


Krankheiten end Hygiene der Warmen Lander. By Prof. Dr. 

Reinhold Edge, Prof. Dr. Peter Muhlens and Prof. Dr. 

]\1ax zur Verth. Pp. 494; 496 illustrations. Third edition. 

Verlag, Leipzig; Georg Thieme, 1930. Price, M. 39,60. 

Complete in detail, well-written, pleasing in type and form, 
the new edition of this book should be well received by those who 
are interested in tropical medicine and who read German. Par- 
ticularly well done are the sections on tropical hygiene and on the 
prevalence and manifestations of the ‘'cosmopolitan” diseases in 
the tropics. The illustrations are profuse and as good as any the 
Reviewer has ever seen in such a work. R. K. 
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NEW BOOKS. . 

Clio Medica. Vol. IV. Internal Medicine.* By SiE Humphry Rolles- 
TON, Baet., G.C.V.O., K.C.B., M.D., Hon. D.Sc., D.C.L., LL.D. Pp. 
92. New York; Paul B. Hoeber, Inc., 1930. Price, $1.50. 

A Text-book of Histology.* By Alexander A. Maximow. Completed 
and edited by William Bloom. Pp. 833; 604 illustrations. Phila- 
delphia; W, B. Saunders Company, 1930. Price, $9,00. 

Report on Fifth International Congress of Military Medicine and Pharmacy, 
London, England, May, 1929. By Commander William Seaman Bain- 
bridge, M.C.-P. Pp. 154; 23 illustrations. Menasha, Wis.: George 
Banta Publishing Company. 

The British Journal of Psychology, Monograph Supplement XIV; The 

' Subjeetive Character of Cognition. By R. B. Cattell, B.Sc., Ph.D. Pp. 
166. Cambridge; University Press, 1930. Price, 12s 6d, 

Collected Publications from the Robert Dawson Evans Memorial for Clinical 
Research and Preventative Medicine, No. 1, Endocrine Studies, 1929. 

Medicine in Virginia in the Seventeenth Century.* Bj'- Wyndham B. Blan- 
ton, M.D. Pp. 337 ; illustrated. Richmond; The William Byrd Pre^^s 
Inc., 1930. 

Medicine Monographs, Vol. XVII. Ephedrine and Related Substances.* 
Chen and Carl F. Schmidt. Pp. 121. Baltimore; The 
ilhams & Wilkins Company, 1930. 

* Reriews of titles followed by an asterisk wdll appear in a later number. 
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Monograph No. 83 {August 15, 1930) of the Rockefeller Institute for Medical 
Research: The Treatment of Human Trypanosomiasis with Tryparsamide. 
A Critical Review. By Lotjisb Pearce, M.D. Pp. 339. New York: 
The Rockefeller Institute for Medical Research, 1930. 

The Pathology of Diabetes Mellitus.* By Shields Warren, M.D., with a 
Foreword by Elliott P. Joslin, M.D. Pp. 212; 85 illustrations. 
Philadelphia; Lea & Febiger, 1930. Price, S3.75. 

Pernicious Anemia.* By Leybournb Stanley Patrick Davidson, B.A. 
(Cahb.), M.D., F.R.C.P.E., and George Lovell Guilland, G.M.G., 
LL.D., M.D., F.R.C.P.E. Pp. 203; 30 illustrations. St. Louis; The 
C. V. Mosby Company, 1930. Price, S8.50. 

Ueber die akute und chronische gelbe Leberairophie.* By Prof. Dr. Hilding 
Bergstrand. Pp. 118; 68 illustrations. Verlag, Leipzig: Georg 
Thieme, 1930. Price, M. 14. 

Progressive Medicine, Vol. III. September, 1930. Edited by Hobart 
Amory Hare, M.D., LL.D., assisted by Leighton F. Appleman, M.D. 
Pp. 327. Philadelphia: Lea & Febiger, 1930. 

Diseases of the Skin* Bj'- George Clinton Andrews, A.B., M.D. Pp. 
1091; 988 illustrations. Philadelphia; W. B. Saunders Company, 1930. 
Price, 812.00. • 

Aphasia in Children.* By Alex. W. G. Eaving, M.A., Ph.D., Avith an 
introduction by E. D. Adrian, M.D., F.R.C.P., F.R.S. Pp. 152. New 
York: Oxford University Press, 1930. Price, $3.50. 

Dosage Tables for Roentgen Therapy.* By Prof. Friedrich Voltz, trans- 
lated from the second German edition. Pp. 120; 21 illustrations. NeAV 
York; Oxford University Press, 1930. Price, $2.50. 

Arterial Hypertension.* By Edward J. Stieglitz, M.S., M.D. Fore- 
word by Rollin T. Woodyatt, M.D. Pp. 280; 21 illustrations. NeAV 
Y"ork: Paul B. Hoeber, Inc., 1930. Price, $5.50. 

Nervous Indigestion.* By Walter C. Alvarez, M.D. Pp. 297. New 
York: Paul B. Hoeber, Inc., 1930. Price, $3.75. 

Anatomy of the Human Body.-\ By Henry Gray, F.R.S.' Revised and re- 
edited by Warren H. Levhs, B.S., M.D. Pp. 1391; 1232 illustrations. 
Twenty-second edition. Philadelphia: Lea & Febiger, 1930. Price 
$ 10 . 00 . 


NEW EDITIONS. 

Physiological Chemistry. By Albert P. Matthews, Ph.D. Pp. 1233; 
109 illustrations. Fifth edition. New York; William Wood & Co., 
1930. Price, $7.00. 

Stedman’s Medical Dictionary. By Thomas Lathrop Stedman, A.M., 
M.D. Pp. 1222; illustrated. Eleventh revised edition. New York; 
William Wood & Co., 1930. Price, $7.50, net. 

The onty standard work of its kind with a ncAV edition appearing in 
1930. The discussion in the two prefaces of “barbaric” orthography is 
recommended to those AAdth a taste for etjnnology, though the author’s 
AueAA’s are only partly endorsed. The advantage of finger indexes for 
each letter through the book is not inconsiderable. 

Gonococcal Infection in the Male. By Abr. L. Wolbarst, M.D. Pp. 297; 
140 illustrations. Second edition. St. Louis: The C. V. Mosby 
Company, 1930. Price, $5.50. 

* Reviews of titles followed by an asterisk will appear in a later number, 
t Review page 712. 
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The Plasma Proteins in Relation to Blood Hydration. V. Serum 
Proteins and Malnutritional or Cachectic Edema.— Bruckman and 
Peters (J. Clin. Invest., 1930, 8, 591) note that experimental reduction 
of protein intake produces corresponding depletion of serum protein in 
rats, together with edema, a condition which may be compared to the 
edema that develops in famine areas and in patients who have wasting 
disease. They believe that malnutrition, attended by serum albumin 
deficiency, affords the rational explanation for the development of this 
particular edema. Their studies indicate that there is no correlation 
between the occurrence of edema and globulin concentration. Globulin, 
even in those patients with edema, may be high as well as low. The 
correlation with serum albumin is better than with total protein. This 
is as it should be. If the edema depends upon osmotic pressure exerted 
by tile serum proteins, then the importance of albumin should be much 
greater than globulin because the serum albumin has a much greater 
influence on osmotic pressure than serum globulin. The edema occurs 
when serum albumin falls below 3 per cent. This is an invariable find- 
ing. It rarely occurs when the albumin exceeds 4 per cent. They con- 
clude that the malnutrition edema is dependent upon serum albumin 
deficiency through loss of body protein, the result of disease or inade- 
quate diet. 


So-called Malignant Hypertension: A Clinical and Morphologic 
Study.— Malignant hypertension has roused considerable interest the 
fast few years from several points of view, but the essential nature of 
the disease has stirred up more interest than any other one problem 
of the disease. Murphy and Grill {Arch. Inter. Med., 1930, 46, 7,5) 
m a very careful study of 16 patients selected from a total of 629 studied 
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in a period of four years, present some interesting facts and draw certain 
conclusions deduced from an analysis of the clinical data, as well as 
from postmortem findings in 12 patients. This group of patients pre- 
sented clinically severe headache, marked loss of weight, persistent 
and extreme hypertension, functional failure of one or more important 
organs, a progressively rapid downhill course associated with charac- 
teristic retinal changes. The important pathologic lesions in all these 
individuals were arteriosclerotic, a sclerosis which invariably involved 
the smallest arteries and arterioles. In the media of the arterioles of 
the skeletal muscles a fairly high degree of hypertrophy was found and 
this was found occasionally in the arterioles of the Iddneys, which organs, 
incidentally, in 6 cases showed necrotic lesions in the walls of the afferent 
glomerular arterioles and the loops of the corresponding glomeruli. 
The authors believe that malignant hypertension differs from benign 
hypertension in degree only, in the former tliere being pronounced 
clinical symptoms with extensive and destructive lesions in the small 
arteries and arterioles, as contrasted with the benign forms of the 
disease. 


Classification of the Anemias on the Basis of Differences in the Size 
and Hemoglobin Content of the Red Corpuscles. — Wintrobe (Proc. 
Soc. Exper. Biol, and Med., 1930, 27, 1071) made a study of a series of 
patients, 140 in number, suffering from various types of anemia. He 
presents a classification of anemia based on the size of the cell and the 
hemoglobin content of the red corpuscle — an extremely simple classifi- 
cation but one which has greater accuracy than the older subdivision 
of the anemias. The first group is called the macrocytic and includes 
patients who have anemia, pernicious in type, as well as sprue and 
pernicious anemia of pregnancy. There is an increase in the size and 
hemoglobin content of the red cells in tliese cases. The next group is 
the normocytic, in which corpuscular concentration is normal; tliat is 
to say there is a reduction in tlie total number of red cells, but without 
notable change in the size or the hemoglobin content of the red cells. 
In this class is placed those cases of anemia that result from acute hem- 
orrhage, malaria, and anemia of the so-called aplastic type. Type III 
is the simple microcytic, the most frequently observed type of anemia, 
the secondary anemia of former writers. In this type of anemia, depend- 
ing upon the severity, there is a more or less marked reduction of volume 
of the red cell and corpuscular hemoglobin, but at no time is the decrease 
as great as is the reduction in the number of red cells. This is the type 
of anemia associated with chronic infections, malignant disease and 
chronic cardiovascular or renal disease. The fourth type of microcytic 
anemia is the hypochromic, observed, chiefly as a result of chronic blood- 
loss and notably in cases of uncinariasis. In this type of anemia there 
is a distinct reduction in the volume of the red cells and a considerable 
decrease in the hemoglobin content. The lowest values for mean cor- 
puscular volume are in this particular division. The mean corpuscular 
volume, mean corpuscular hemoglobin, and mean corpuscular concen- 
tration are calculated from three known figures; the number of red 
cells, the quantity of hemoglobin and the relative volume of packed 
red cells after centrifugation. 
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The Metabolism of Normal and Leukemic Leukocytes.— Leuko- 
cytes are able to transform dextrose into lactic acid while they also use 
a considerable quantity of oxygen. In normal blood the erythrocytes 
far outnumber the leukocytes and the sugar consumption is due in part 
to tliese former cells, but if the total Avhite count is markedly increased, 
as in leukemia, the consumption of sugar is increased markedly as a 
result of leukocytic metabolism. Glover, Deland and Schmitz (Arc/i . 
Int.. Med., 1930, 46, 46) undertook an investigation to determine if the 
metabolism of white cells bears a relationship to the maturity of the 
cells and to find out if the metabolism of leukemic white cells is in any 
way different from the normal cells, as the metabolism of cancer tissue 
differs from normal tissue. Thus it might be possible to secure some 
information as to the possibility of leukemia being essentially a malig- 
nant disease. Without discussing the technique the}'' emplo3md, suffice 
it to say that as a result of the work, it has been shown that the metab- 
olism of the white cell of the leukemic blood varies according to the 
degree of maturity; the greater the oxygen consumption, the more 
mature the cells; the smaller the sugar consumption, the more mature 
the cells. Normal white cells are more active than leukemic white cells 
in consuming oxygen and sugar. Sugar consumption in the normal 
leukocyte and mature myelogenous cell resembles cancer tissue, whereas 
the immature myelocyte and both mature and immature lymphocyte 
cell utilize sugar much as does embryonic tissue. 
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Embryology, Anatomy and Smgery of the Prostate Gland. — Lowsley 
(Am. J. Surg., 1930, 8, 526) says that it is concluded from a large 
series of cases (373) that the most important item in the care of a case 
suffering from prostatic disease is suitable drainage until the patient 
reaches the maximum of renal efficiency. The best preliminary drain- 
age IS the suprapubic double suction, because it diminishes the edema 
of the prostate and thus is a factor in reducing bleeding. Sacral or 
parasacral is the most suitable anesthesia for prostatectomy. Its 
advantages are: (a) It is efficient; (6) it allows the patient to take fluids 
up too, during and immediately after operation; (c) the l3leeding is very 
much less than it is with any other land of general anesthesia; (d) anes- 
tuesia persists for several hours after operation making the adr^inls- 
tration^ of morpliia with its attendant bowel stasis unnecessary in 
many instances. Perineal prostatectomy is preferred because there 
does not seem to be so much shock as noted in the suprapubic operation, 
tile postoperative drainage is accomplished by means of an urethral 
catlieter which allows both the perineal and the suprapubic wounds 
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to close. Tlio iiverage postoperative stay in the hospital has been 
reduced to twenty-two and seventy-six hundredths days. Almost 
10 per cent of the prostates operated on were carcinomatous. The 
■ mortality for the adenomatous cases was 5.7 per cent while there were 
3 deaths out of 33 cases of carcinoma. 


The Incidence of Allergy and Asthma in a Group Developing Post- 
operative Atelectasis.— WiLMER, Core and Lee {Ann. Surg., vol. 91, 
p. 651), from their study report that 10 cases of postoperative massive 
atelectasis have been followed and an analj^sis of their histories and 
careful testing has shown all 10 of them to be definitely allergie. In 
all cases the consistency of the sputum has been described as viscid, 
tenacious and purulent, and apparently' similar in its physical proper- 
ties to the bronchial secretion so characteristic in all allergic individuals 
manifesting respiratory symptoms. In the positive cutaneous tests 
they found 5 reacting to pollen; 2 to animal emanation; 2 to bacteria, 
and 1 with eczema probably had a food sensitivity. In listing the 
results of the tests the major reactor was the only one recorded, but 
most of the cases reacted to more than one protein. The surprising 
incidence of asthma and allergy found in this small group of patients 
who developed postoperative atelectasis, suggests another etiologic 
factor that should be considered in the study of this phenomenon. 


The Cause of Death in Uncomplicated High Intestinal Obstruction.— 
White and Fender {Arch. Surg., 1930, 20, 897) say that a dog with 
complete high intestinal obstruction was kept alive and in good condi- 
tion for a month. This was accomplished by preventing the loss of its 
digestive secretions, these being immediately reinjected into the lower 
unobstructed bowel. It'is extremely unlikely that any potent toxin 
formed in the obstructed intestine can be absorbed by the mucous 
membrane as long as its blood supply is maintained; otherwise, life 
would have been shortened rather than prolonged by the reinjection 
of the obstructed secretions. The theory of the beneficial effects of 
salt solution is due to the neutralization of the toxin by the chlorid 
radical seems illogical. This animal received no salt from outside 
sources and become considerably dechlorinated during the prolonged 
obstruction owing to a small, unavoidable daily loss. The declilorina- 
tion of the tissues corresponded to that of the blood. As the nonprotein 
nitrogen and nitrogen output in the urine remained normal, there is 
no evidence that tissue protein was destroyed by toxin. The authors 
believe that death in the uncomplicated high obstructions is due 
mainly to loss of salt and water, possibly also to other substances, in 
the gastrointestinal secretions. When inorganic electrolytes are lost 
rapidly and are not replaced it becomes impossible for the organism to 
retain its normal water content. This leads to changes in the physico- 
chemical equilibrium of the blood and tissues. 


Traumatic Pneumocephalus. — Rand {Arch. Surg., 1930, 20, 935) 
says that traumatic pneumocephalus may be broadly used to designate 
the entrance of air into the brain or cranial cavity following a fracture 
of the skull. Any case of fracture of the skull communicating with an 
accessory sinus, particularly the frontal, should be closely watched for 
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the possible development of pneumoceplialus. This complication may 
appear at once or more often several weeks after the injury.^ The 
presence of cerebrospinal rhinorrhea should increase precautionpy 
measures. The patient should be cautioned against sneezing, coughing 
or any action that may intensify the air pressure in the accessory nasal 
sinuses. If pneumocephalus is demonstrated, whether the air is present 
in the frontal lobe, lateral ventricles or both, its removal should be 
attempted at once, together with closure of the dural rent. Signs of 
meningitis are often present, even in the absence of infecting organisms; 
consequently they should not necessarily deter an attempt to correct 
the pneumocephalus. It may even be justifiable to proceed in certain 
cases in which infecting organisms have been demonstrated in the fluid. 
The prognosis in cases of pneumocephalus is probably better if oper- 
ative rather than expectant treatment is used. Success depends 
largely on early and prompt intervention. 


Kidney and Ureteral Lesions Secondary to Adnexal Disease.— 
Von Lichtenberg (J. Urol., 1930, 24, 1) claims that a large number 
of kidney region sj^mptoms in males have adnexal disease as the etio- 
logic factor. A number of cases of ureteral strictures, ureteral kinks, 
periureteritis, perineplrritis and of pyogenic kidney diseases are caused 
by diseases of the adnexa. A viewpoint of system pathology leads to a 
correct diagnosis in such cases and forms the background for proper 
treatment. A viewpoint of system pathology allows the correct patho- 
logic evaluation of ureteral disease. By this means we find the con- 
necting link which joins the diseases of the lower urinary tract and 
genital organs with those of the kidney into one pathologic and clinical 
unit. 


Stenosing Tendovaginitis at the Radial Styloid Process.— Finkel-' 
ctein (J. Bone and Joint Surg., 1930, 12, 509) declared that in 1895 
Be Quervain described a previously unrecognized condition affecting 
tile tendon sheath of the abductor longus and extensor brevis pollicis 
tendons, which occupies the first compartment on the dorsal surface 
of the radius near the styloid process. This disease is frequently 
encountered, 24 cases being operated upon in a single institution wdthin 
a period of two years. The laboring classes are most frequently affected, 
buronic trauma and overexertion are the most common causes- The 
disease can be produced experimentally. The pathologic changes are 
usually limited to a fibrous thickening of the tendon sheath, without 
evidences of acute inflammatory reaction. There may finallj'- occur 
calcareous deposits in the sheath. In rare instances, however, the 
esion may occur in the tendon itself and often there are distinct evi- 
dences of inflammatoiy reactions in the peritendinous structures. The 
pain oyer the styloid process of the radius may be excruciating, causing 
[ Jsability and interfering with the pursuit of a livelihood. The disease 
is progressi^^c; it is amenable, except in rare instances, to conservative' 
rcatnient after four w'eeks’ dui’ation; but responds readily to operative 
m crvcntion, which consists of splitting the stenosed tendon .sheath 
or in .sewre case.s, the entire removal of the tendon .sheath. 
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The Treatment of Hsipochromatic Anemia With Large Doses of 
Reduced Iron. — Schulten (Miinchcn. med. WcJmschr., 1930, 77, 355) 
tested the effect of the administration of large amounts of iron on 
patients •who, following loss of blood, during a control period of three 
to four ■tt'eeks showed no appreciable tendency to blood regeneration. 
After various doses had been tested, the administration of daily doses 
of 6 gm. of ferrum reductum, in 30 equally divided pills distributed 
over tsvent 5 '--four hours, was applied. This relatively large dose was 
well tolerated by the patients. Untoward manifestations were observed 
qply occasionally in patients with duodenal ulcer, but a number of 
patients, even in the presence of the ulcer, tolerated the iron well. 
The effect of such large doses of iron was often surprisingly good. The 
reticulocytes may show a rise as early as one to three days after the 
beginning of treatment. This increase of reticulocytes is followed by 
a rise in the erythrocytes and hemoglobin. The average daily rise in 
the hemoglobin was from 2 to 3 per cent. Patients were observed who 
did not respond beneficially to the daily administration of 2 gm. of 
reduced iron, who nevertheless responded promptly to the daily admin- 
istration of 6 gm. In addition to the cases with anemia due to loss of 
blood, the author observed similar beneficial effects after the admin- 
istration of large doses of iron in patients suffering from “chloranemia 
with achylia.” Patients having tins disease exhibit an hypochromatic 
blood picture — achjdia gastrica and absent increased hemolysis. Hema- 
tin and bilirubin cannot be detected in the serum. The urobilin and 
urobilinogen are not increased in the urine or stool. This anemia 
does not respond to the administration of liver. In this condition the 
administration of large doses of iron is especially important. One case 
is quoted in wliich the anemia improved only when the dose of iron 
was raised to 9 gm. daily. The exaet mechanism through which the 
iron exerts its beneficial effect is unknown to the author. 


The Treatment of Abscess and Gangrene of the Lung. — In view of 
the conflicting opinions as to the rational treatment of abscess of the 
lung, Netoiann reports (JIT’c?r. Iclin. WcJmschr., 1930, 43, 261) his 
experiences in tlie Wilhelminen Hospital of Vienna. The routine 
treatment in this elinic starts ■ftdth the intravenous injection of neo- 
Salvarsan. If within eight to ten da.ys there is a decrease in the fever, 
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and a disappearance of the foul-smelling sputum, this treatment is 
continued until the evidence of abscess disappears even on the Roentgen 
ra}^ picture. Of the 13 patients treated in this manner, 5 recovered 
completely, 7 improved to the extent that the fever and the foul sputum 
disappeared, but the Roentgen ray picture continued to show infiltra- 
tion. One case with bilateral abscess died on the second day of treat- 
ment, hence this case should be exeluded from the series. If, after 
the elapse of eight days, the fever and expectoration are unchanged, 
pneumothorax is induced and the injection of neosalvarsan continued. 
Of the 13 cases treated in this way, 7 left the clinic as cured, 4 as im- 
proved and 2 died. While pneumothorax in these cases was beneficial, 
its application in this condition is not without danger, particularly if 
the location of the abscess is near the pleural surface. In such cases 
the abscess may break into the pleural cavity, a complication usually 
leading to a highly toxic condition because of the great absorptive 
capacity of the pleural surface. In case of rupture of the abscess into 
the pleural cavity, immediate surgical drainage of the pleura si essen- 
tial. Only in cases in which pneumothorax is not applicable, either 
because of adhesions or incomplete collapse of the cavity, is surgical 
operation indicated. Of the 6 cases treated surgically, 4 were cured 
and 2 died. 


The Action of Large Doses of Vitamins in Experimental Infection. — 
Pfannensteil and ScHAKLAtr (Miinchen. med. Wchnsehr., 1930, 77, 619) 
report the results of a series of about 200 carefully controlled experi- 
ments in which they sought to determine whether or not the use of 
fairly large doses of vitamins, singly or in combination, was capable 
of influencing the course of experimental infections in animals. They 
tested these agents upon rabbits infected by tubercle bacilli of known 
virulence, upon rabbits similarly infected after previous partial immun- 
ization and upon skin infections in rabbits produced by the injection 
of hemolytic staphylococci. The vitamins employed were D, as repre- 
sented in irradiated ergosterol; B, as obtained in dried yeast or yeast 
extract and A as obtained in cod-liver oil. The results of these experi- 
ments showed that the administration of relatively small doses of 
ergosterol with large doses of dried yeast exercised marked therapeutic 
action, shortening the course of the infection, promoting healing and, 
in the case of tuberculosis, preventing spread of the disease. The com- 
bination of vitamin D with calcium and to a lesser extent the admin- 
istration of vitamin D alone notably diminished the inflammatory 
reaction following the inoculation of staphylococci. On the other 
hand, vitamin B and mtamin A promoted the healing process although 
It had no influence in diminishing the local inflammatory reaction. 
Suggestive results have been obtained by the authors in a few instances 
in wliich they have applied the same methods of vitamin therapy in man. 

Experiences With the Treatment of Graves’ Disease by the Injection 
of Animal Blood. — This form of treatment, published by Bier in 1929, 
has recently been investigated in a series of 18 carefully controlled 
patients by His (Hcufec/i. vied. Wchnsehr., 1930, 56, G06). He con- 
trolled the re.sults by weight, pulse rate, basal metabolism and other 
suuilar objective dala. He onde.avorejl to follow Bicr’.s technique pre- 
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cisely, even obtaining the fresh blood in many instances from Bier’s 
own clinic. .The bloods used were sheep’s blood and beef blood; the 
dose was 5 cc. and the number of injections 2 to 5. He concludes, 
from this study, that control of the disease, or even merely a significant 
improvement in the symptoms, was not produced in a single patient. 
One patient did show a fall in the basal metabolism but this took place 
before the treatment had gotten well under way, and was paralleled 
by similar spontaneous falls observed in the control period in other 
patients. 

New Kesults in Diphtheria Prophylaxis. — Pointing out the demon- 
strated inherent dangers from the injection of toxin-antitoxin which 
seem to be, in part, absolutely unavoidable and calling attention to the 
comparative unsuitability of the injection method for large scale 
immunization, Lowenstein (Miinchcn. mcd. Wchnschr., 1930, 77, 883) 
reports the extensive experience of himself and his associates with his 
inunction method. The technique consists in cleaning the skin of the 
back or chest with soap and water, or ether, followed by inunction with 
the moistened hand of diphtheria bacillus salve for a period of three 
minutes. This inunction is repeated twuce at intervals of fourteen days. 
No reaction is produced, no harmful effects have been seen and there 
are no contraindications to this form of prophylaxis. After four or 
five days there is a fairly lugh degree of immunity present in the patients. 
Negative Schick reactions are obtained by this form of immunization 
in approximately 80 per cent of patients. More than 60,000 inunctions 
have been given. In several small groups of children perfectly controlled 
in institutions, this technique has promptly reduced the incidence of 
diphtheria to 0 in the face of rising diphtheria incidence in the general 
child population at large. 


PEDIATRICS 


■UNDER THE CHARGE OF 

THOMPSON S. WESTCOTT, M.D., and ALVIN E. SIEGEL, M.D., 

OF FHIEADELPHIA. 


Subdural Hemorrhage Associated with Tentorial Splitting in the 
Newborn. — Chase {Siirg., Gynec. and Ohsi., 1930, 51, 31) studied 32 
cases and he feels that subdural hemorrhage is the important intra-. 
cranial lesion in most cases of birth trauma. He found nothing to 
indicate that intradural hemorrhage or tentorial splits were of them- 
selves worthy of clinical significance. The subdural hemorrhage is 
largely supratentorial and often bilateral. It is usually caused by 
stretching and rupturing of the small tributaries of the great cerebral 
vein near its junction with the straight sinus. Tentorial splits are 
relatively more numerous in the premature than in the full-term baby, 
partly because of the greater immaturity of the fibere of the dural 
septums in prematurity. The causes of prolonged and difficult labor 
may be as important factors in these intracranial as operative inter- 
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vention. Sij^ns ol' aspJiyxintion were constant in this scries, but definite 
signs of intracranial irritation were recorded in only a small minority 
of the cases. 


Diabetes Mellitus in Children: Malformations.— Priesel and 
Wagner (Ztsc/ir. /. Kinderh., 1930, 49, 419) report the malformations 
found in a study of 107 diabetic children. In the same family there was 
one case of gigantism and one case of dwarfism. In one child there 
was a fusion of the posterior portion of two ribs with the result that the 
adjacent intercostal spaces w’^ere abnormally wide. In another child the 
sternal end of tire osseous portion of one of the ribs was enlarged. One 
child had a curvature of the little finger resembling the condition that 
occurs in Mongolian idiocy, except for the absence of curvature of the 
middle phalanx. In a large number of the children scaphoid scapulm 
were seen. In some of the children, hyperextensibility of the joints w^as 
noted. In one case this condition was present in a child who also had 
a subcutaneous nodule in one of his ears and an accessory nipple. 
Other malformations noted were one case of congenital luxation of the 
patella, one of marked lordosis with definite lordotic albuminuria, one 
of congenital cataract, one of Dupuytren’s contracture, one of inguinal 
hernia on the right side and a patent inguinal canal on the left, one of 
defects on the distal end of the incisors, one of concurrence of ichthyosis 
with a large pigmented nevus below the right nipple, one of concurrence 
of unilateral congenital hypermetropia and congenital absence of the 
u\mla, one of infantilism, one of premature hyperplasia and pendency 
of the mammary gland, and one of imbecility. The authors feel that 
some of the stigmata that occur in diabetic children are not discovered 
until an exact examination is made of the slighest deviations from the 
normal. 


The Insensible Perspiration in Infancy and in Childhood. — Levine 
and Marples {Am. J. Dis. Child., 1930, 40, 269) made a statistical 
study of the available data on the basal metabolism and basal insensible 
perspiration of normal infants. They made a similar studj'’ of a statis- 
tical and experimental nature of the correlation between the two vari- 
ables in simultaneous calorimetric measurements as W’^ell as in inde- 
pendent measurements with the respiration chamber and balance, 
respectively. ^ Their results verify by statistical methods, the validity 
of the tentative standards recently proposed by the authors for the 
basal insensible perspiration of normal infants and indicate that they 
compare favorably in reliability with the generally accepted standards 
for the basal metabolism of these subjects. The evidence also estab- 
hshes a high positive correlation between the physiologic mechanisms 
of heat production and insensible persphation in the human subject, 
whether measured simultaneously in the respiration chamber or inde- 
pendently with the balance and respiration chamber. The em'dence of 
correlation between the two variables in independent measurements 
IS as yet limited to infants and adults. The demonstration of casual 
relationship in infants between the twm mechanisms was used to extend 
to tlK\sc subjects the method proposed by Benedict and Root for pro- 
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dieting the probable iiietabolisin of atlulLs from their insensible i)erspira- 
tion measured with a balance. This method gave satisfactory results 
in the small number of infants so far studied. Among these there were 
several subjects with an abnormal respiratory exchange. The proposed 
method of prediction is at present limited to infants studied under 
basal conditions, but it is probably applicable to other than basal con- 
ditions so long as visible perspiration is not present and in absence of 
derangement of water metabolism. The authors have used this method 
clinically and recommend it for clinical use. 


Nutrition of Children on a Mixed and on a Vegetable Diet.— Lane 
and Bosshabdt {Avi. J. Dis. Child., 1930, 40, 285) conclude from their 
observations that their is no reason that a scientifically balanced milk 
diet, including 1^ pints to 1 quart of milk per day per child should be 
expected to produce greater growth or better health in growing children 
from seven to fifteen years of age than a scientifically chosen vegetable 
diet furnishing a smaller amount of calcium. If there is a greater storage 
of calcium on the milk diet than on the vegetable diet, a supposition 
which did not seem to be justified by the gains in weight and height or 
the other data gathered by the observers, there still would seem to be 
no reason for assuming that such excessive storage was advantageous 
for the general health of growing children. Excessive calcium storage 
may possibly obscure a clear perception of the function of other factors 
in the diet, whether it be that of the calorie-producing nutrients, the 
various minerals and vitamines or the acid-base equilibrium of the 
blood, A diet of vegetables carefully selected with special attention 
to the quality and quantity of the protein, low in fat, comparatively 
high in carbohydrate, with adequate amounts of the various minerals 
and high in vitamins produced in a period of ten weeks as satisfactory 
increase in all the physical measurements as those observed in children 
from seven to fifteen years on a similarly carefully planned milk and 
meat-containing diet. In most cases the increases were greater. 


Conditions Simulating Thymus Disease and Their Diagnosis. — 
Higgins {Penna. Med. J., 1930, 33, 866) points out some of the condi- 
tions from which thymus disease must be differentiated. He groups 
these under two headings the first comprising conditions seen in the 
newborn and the second, those seen in older infants and children in 
general. In the first group he enumerates excessive mucus in the respir- 
atory passages; intracranial hemorrhage; atelectasis; enlarged thyroid; 
congenital heart defect; congenital stridor; congenital defects of the 
respiratory passages; and sepsis. In the second group he includes 
spasmophilia; larjmgismus stridulus; foreign body; lar^mgeal diphtheria; 
spasmodic croup; acute laryngitis; mediastinal tumor; enlarged, bron- 
chial glands; retropharyngeal abscess; whooping-cough; broncho- 
pneumonia; nasal polyps; and petit mal. He emphasizes the value 
of the Hoentgen ray in clearing up the diagnosis. In selected doubtful 
cases he urges the therapeutic test of radiation therapy, which does so 
much good in thymus cases and in properly controlled doses is very 
imlikely to cause any harm in cases that are not thymic in origin. 
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DERMATOLOGY AND SYPHILIS 


■DNDER THE CHARGE OF 

JOHN H. STOKES, M.D., 

PROFESSOR OF DERMATOLOGY . AND SYPHILOLOGY, SCHOOL OF MEDICINE, 
UNIVERSITY OF PENNSYLVANIA, 

AND 

VAUGHN C. GARNER, M.D., 

ASSISTANT PROFESSOR OF DERMATOLOGY AND SYPHILOLOGY, SCHOOL OF MEDICINE, 

UNIVERSITY OF PENNSYLVANIA. 


Epidermophytosis of the Feet and Epidermophytids of the Hands. 
—Peck {Arch. Dermal, and Syph., 1930, 22, 40) discusses the patlio- 
genesis of the dyshidrotic (vesicular) and squamous eruptions on the 
hands which so often accompany proved mycotic infection of the feet. 
Fifty cases from Bloch’s Dermatologic Clinic in Zurich showing this 
clinical association of hand and foot lesions were subjected to micro- 
scopic and cultural studies of scrapings made from the involved sites. 
In 48, fungi were demonstrated easily and in great numbers from the 
lesions on the feet, while in the same patients tlie dermatitic patches 
on the hands were negative for fungi. Only 2 patients in the series 
gave positive results from both the hands and feet. The author refuses 
to accept Sabouraud’s contention that the negative results from hand 
scrapings are due to technical difficulties and seeks for a further explana- 
tion of tlie phenomenon. He points out that von Graffeuried was the 
first to show that in spite of the apparent superficiality of the foot 
infections, an allergic state is produced witlr a positive trichophytin 
reaction. Furthermore, the -name trichophytid (epidermophytid or 
dermatophytid) has been given to the mycotic eruption W’^hich develops 
when a fungous element (or toxin?) is hematogenously transported from 
the site of a primary fungous infection to the allergic skin. From a 
previous study by Jadassohn and Peck and the waitings of Williams, 
Bloch and otliers the author points out that tliis conception of “phytid” 
best explains the relationship between tire associated hand and feet 
lesions. The fact that an occasional patient shows a positive scraping 
from tlie secondary hand lesion is attributed to early examination 
before the allergic state of the skin has destroyed all of the fungous 
elements transported from the primary focus. The present paper 
reporte on (1) the clinical investigations of 23 new cases of foot mjmosis 
combined with pathologic changes on the hands; (2) histologic exami- 
nation from both sites; (3) cultiu-al and microscopic studies of the fungi 
isolated; (4) a positive blood culture for fungi and (5) the experimental 
reproduction of epidermophytosis and epidermophytid. In summariz- 
ing these data the author notes that the secondary manifestation on 
Die Iiauds usually appears some time after the foot myco.sis has been 
established and not infrequently after the latter has been subjected to 
inechanical or chemical trauma (treatment). TJic lesions on the hand.s 
do not usually clear until the inimary mycosis is properly treated. 
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Histologically there is no difference between the primary mycotic 
lesion and its secondary expression except for the absence of fungi in 
the latter. A single case in which a positive blood culture for epidermo- 
phyton Kaufmann-Wolf was obtained is presented in detail as well as 
a case dealing with the first experimental production of the syndrome 
in a previously well human being. These 2 cases materially help to 
establish the truth of the epidermophytid theory. 


The Use of Solution of Pituitary in Herpes Zoster.— Sidlick (Arch. 
Dermal, and S^Jph., 1930, 22, 91) following the suggestion of Vandel 
has treated 54 patients with herpes zoster by the intramuscular adminis- 
tration of obstetrical pituitrin in doses varying from 0.5 to 1 cc. The 
number and frequency of treatments depends on the intensity of the 
pain but averages two doses, given a day apart. The. author stresses 
the effectiveness of the method in controlling pain and the rapidity 
with which the cutaneous lesions disappear. Pregnaney is the only 
known contraindication to the treatment. 


GYNECOLOGY AND OBSTETRICS 


UNDER THE CHARGE OF 

CHARLES C. NORRIS, M.D., 

professor of OBSTETRICS AND GTNECOLOGT, SCHOOL OF MEDICINE, 
UNIVERSITY OP PENNSYLVANIA, PHILADELPHIA, PA., 

AND 

FRANK B. BLOCK, M.D., 

ASSOCIATE IN GYNECOLOGY, UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA. 


Calcium Therapy of Adnexitis.— So many remedies have been claimed 
to be of value in the treatment of salpingitis, particularly in the litera- 
ture of Central Europe, that a reviewer becomes quite skeptical of them 
all, especially in a condition of this sort in which the element of time 
alone is all that many of the cases require. However, an enthusiastic 
report on the use of calcium injections as a means of combating the 
symptoms of pelvic inflammatory disease which has been presented by 
Boesken (Zentralbl. f. Gyndk., 1930, 54, 733) temporarily arrests our 
attention. He admits that in the treatment of chronic inflammation 
of the tubes, the results from this form of therapy are not greatly 
superior to the other methods of conservative treatment now in use. 
In the treatment of acute inflammations however, the results of calcium 
injection have been unusually satisfactory. The best results have been 
noted in the higlily acute cases, espeeiallj^ in the beginning of the attack, 
in which a smooth convalescence was noted in two-thirds of the cases, 
with improvement in the remaining third. As a rule the first injection 
is followed by a sharp fall in temperature with coincident cessation of 
pain and the massive palpable lesions rapidly disappear. At first there 
was some difficulty from the large amount of calcium which was injected 
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l)ut now he uses only calcium gluconate, Avhicli causes no inflammatory 
reaction ivlien injected intramuscularly or intravenously. The prep- 
aration which he uses is “Calcium-Sandoz” and it is given in 10 cc. 
closes daily. 

Pelvic Actinomycosis. — In this country we give very little thought 
to the possibility of pelvic inflammatory disease having as its origin 
the infection by the ray fungus or Actinomyces. In_ Germany however, 
reference is often made to this type of infection, which is quite destruc- 
tive in its progress, having almost malignant characteristics. In 
describing lesions of this type, Schugt (Munch, med. W chnschr., 1930, 
77, 394) states that it should be suspected in those cases which are pro- 
gi-essive in spite of the usual methods of treatment for the ordinary 
type of pelvic inflammatory disease. The diagnosis can be clinched by 
bacterial study of the pus but often the smear may be negative. The 
prognosis is nearb'^ always unfavorable, although if the diagnosis is made 
early, surgical treatment may be satisfactory. Of the nonsurgical 
types of treatment we may try the use of potassium iodid by mouth 
and tire local application of tincture of iodin, copper sulphate or 
bichlorid of mercury, while occasionally hradiation by means of the 
Roentgen ray has proved effective. Whereas tliis condition is by no 
means a common one, it is a good plan to consider it in the differential 
diagnosis in ail of those cases of pelvic inflammatory disease which 
prove quite resistant to treatment. 


Results of Irradiation in Cervical Cancer.— Bowing and Fkicke 
(Radiology, 1930, 14, 211) have reviewed the cases of carcinoma of the 
cervix ti'eated with radium at the Mayo Clinic during the years 1915 
to 1924 inclusive. The total number of patients treated was 1094 and 
of these 1001 (91.5 per cent) have been traced. Of the traced cases the 
five-year cures compose 75 per cent of the operable group, 61.53 per 
cent of the borderline group, 21.49 per cent of the inoperable group and 
24.82 per cent of the modified group. The modified group includes all 
cases in which the lesions were modified by previous treatment before 
entering the clinic, such treatment including operation, cautery, radium, 
Roentgen ray, or other means. Of the 625 cases (57 per cent of all 
cases) in which microscopic examinations of the growths were per- 
formed, epitheliomas were found in 574 (91,84 per cent), adenocarcino- 
mas in 44 (7.04 per cent) and mixtures of the two in 7 (1.12 per cent). 
Lesions graded 3 and 4 totaled 476 cases (76.16 per cent), 94 (15.04 
per cent) were of grades 1 and 2 and 55 (8.8 per cent) were not graded. 
In tins series patients ^yith adenocarcinoma (of all four grades), appear 
to have had a better rate of survival than tliose with epithelioma. Pa- 
tients with epithelioma graded 3 and 4 had a slightly better rate of sur- 
vival than tliose with epithelioma graded 2, except for the results after 
jU’c years among the modified cases. 

Diverticula of the Bladder in Women.— In describing tlie findings 
in 4 cases of vesical diverticula in women. Crane (California and West, 
jlcd 1930, 33, 572) calls attention to the rarity of this lesion in the 
mnialc, comprising about 5 per cent of all cases. He found that there 

no definite symptom which would indicate the presence of a diver- 
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ticulum althoiigli l)laddcr tenesmus as <leinoustni1ed hy severe exeru- 
ciating pain during and just following urination is the most common 
sjonptom. Some emphasis may be ])laccd on the inability of the patient 
to empty the bladder at one sitting. Most divertieula are symptomless 
until infection occurs, due to poor drainage in the diverticulum itself 
or at the bladder neck. Thus the symptoms of a diverticulum are 
similar to those of an infected bladder or of a bladder-neck obstruction 
where a stone is present. Such symptoms will usually indicate the 
need for a cystoscopic examination, whieh will usually reveal the pres- 
ence of a diverticulum, but that alone cannot tell the whole story. An 
opaque catheter curled in a diverticulum, a cystogram and a contrast 
cystogram taken in more than one plane will give an accurate idea of 
the size, exact location, number and whether or not free drainage is 
likely. In regard to the treatment of this condition, the consensus of 
opinion is to relieve the causative obstruction, whether in the urethra or 
at the bladder neck, before or at the time of doing the diverticulectomy. 
This is essential if recurrence of the condition is to be avoided, but 
excision of the diverticulum is not always necessary if it drains well 
after relief of the causative obstruction. 


OPHTHALMOLOGY 


UNDER THE CHARGE OF 

WILLIAM L. BENEDICT, M.D., 

HEAD OF THE SECTION OF OPHTHALMOLOGY, MAYO CLINIC, ROCHESTER, MINN. 


The Argyll-Robertson Phenomenon.— Spiller {Arch. Neurol, and 
Psychiat., 1930, 24, 566) refers to an error in the usual definition of 
the Argyll-Robertson pupil, usually given as a condition in which the 
pupil does not respond to light but does respond to accommodation 
and convergence. This definition assumes that the pupillary reflex 
to light stimulation is entirely absent Avhereas an impaired or abortive 
reflex must proceed the total absence of the reflex imless the symptoms 
occur suddenly. The abortive or impaired reflex has exactly the same 
clinical significance and is generally regarded as an Argyll-Robertson 
pupillary reflex phenomenon. The interpretation of the reflex phe- 
nomenon must be influenced by the manner in which the test is made. 
The source of light must be knotv, that is, whether daylight or electric 
or other light, and whether a strong or weak light was used. Disturb- 
ance of vision from opacities in the media, optic neuritis, choked disk, 
or retinal disease must be eliminated. Two sets of fibers, the so-called 
“pupillary fibers” of Gudden and the visual fibers are involved in the 
Argyll-Robertson reflex. I^flien the pupillary fibers which are thought 
to be more resistant than the visual fibers are affected the light reflex 
in case of progressive atrophy is impaired but not lost until the atrophy 
is complete. The pupillary fibers may be damaged anj-^where along 
the optic nerve or optic tract, so that not all cases of Argyll-Robertson 
pupil signify a gross lesion in the corpora quadrigemina. The author’s 
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case was a woman wlio apparently had tabes. Unilateral Argyll- 
Robertson pupil on the left side with a normal pupil and adequate 
reflex movements on the other side was observed. Vision was 5/5 in 
each eye. The lesion was evidently in the center of pupillary innerva- 
tion of the left eye as there was no lesion in the visual pathways. “ The 
case is clinical proof that there must be a center in the oculomotor 
nucleus of each side that is concerned with the function of pupillary 
action on the same side. Such a center is supposed to be the Westphal- 
Edinger nucleus.” 


The Diagnostic Problem in OrbitaTCellulitis.— Babbitt OtoL, 

Rhinol and Laryngol, 1930, 39, 444) described 4 cases of orbital' cellu- 
litis in which cavernous sinus thrombosis was suspected but not proven. 
The modern conception of orbital cellulitis excludes the idiopathic and 
metastatic views and recognizes septic thrombophlebitis, focal infection, 
and direct extension from the paranasal sinuses. The thickened walls 
and hyperplastic membrane of the sinuses as shown by roentgeno- 
graphy, as well as the findings by pharyngoscopy lend considerable aid 
in diagnosis of obscure sums disease as the source of the cellulitis. The 
mode of entrance of infection of the orbit from the sinuses includes 
extension of inflammatory processes through bone, by way of periostitis, 
through dehiscences in bony walls or by extension by thrombosis of one 
of the large veins perforating bone and spreading infectious material 
to the other side. The position of the cavernous sinus with relation to 
surrounding structures renders it vulnerable to extension of inflamma- 
tory processes about the sinus and orbit. The symptoms of acute 
orbital cellulitis and cavernous sinus thrombosis are so much the same 
that the decision between orbital abscess and cavernous sinus involve- 
ment complicates the simple problem of extension. A comparison of 
the symptoms of orbital cellulitis and cavernous sinus thrombosis as 
given by various authors show that exophthalmos, aird extension to the 
otlier eye, occurs in both. It is difficult to separate the ptosis of par- 
alysis from that of inflammatory edema, rigid position of the eyeball 
due to paralysis of the third, fourth, sixth nerves from the fixation due 
to engorgement of adjacent tissue. Intraocular changes, pain and its 
reference, failm’e in vision, symptoms of toxemia or profound sepsis and 
laboratory blood studies are relatively alike, with the possible exception 
of high leukocyte count and blood-stream infection. He concludes that 
so-called orbital cellulitis is a secondary manifestation of infection and 
k a symptom complex rather than an entity, and is due to nasal sinus 
disease save in cases of obvious external cause. The low percentage of 
recovery under radical procedure and the serious prognosis without 
interference justifies initial sinus surgery, even in cases of doubt. 


Orbital Cellulitis in Children.— Smith {Brit. Med. J., July, 1930, 
No. 3626, p. 14) emphasizes the importance of proptosis when asso- 
ciated witlr inflammation and attempts to make clear the difference m 
signs and symptoms of the two main types of orbital cellulitis and the 
dillcrence in outlook and treatment which each demands. Orbital 
cellulitis in children has three chief causes: (1) Skin infections, such as 
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impetigo, hordeolum, fly bites, boils, or any facial wound, with acci- 
dently superadded vb’ulent infection. The temperature is generally 
very high; septic cavernous sinus thrombosis and general septicemia 
with pneumonia are likely to supervene, and they often end fatally 
and rapidly. (2) Nasal sinus infection the commonest cause, is usually 
not so severe. The eye is pushed outward as well as forward. This is a 
strong diagnostic point. The ethmoid cells or antrums should be opened. 
Early operation is desirable. (3) Osteomyelitis or periostitis of the 
orbit is a rare but important cause. Edema and chemosis may occur 
from osteomj'^elitis of the rim of the orbit outside the orbital fascia. 
As more than 60 per cent of the cases of orbital cellulitis are of nasal 
origin, a rhinologist should be consulted early and surgical exploration 
of the sinuses employed. Destruction of the globe can best be prevented 
by early drainage of the orbit if relief is not secured by operation on the 
sinuses. 
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Modern Aspect of the Anatomy of Tonsils in Relation to Germinal 
Centers and Lymphocytes.—HEiBERG’s {Folia oto-laryng., 1930, 19, 
209) histopathologic study of the tonsils removed at operation from 
100 patients revealed similar cellular responses in the pharyngeal and 
faucial tonsils. Especial attention was focussed on the germinal centers 
of the lymphoid follicles. These were regarded as centers of phagocytic 
activity inasmuch as they appeared to destroy many of the lympho- 
cytes produced in the peripheral zones of the follicle. Being larger in 
healthy persons, these germinal centers were construed as having some 
relationship to metabolism. Defective centers were surrounded by a 
wider lymphocytic zone than normal ones. After indicating morpho- 
logic characteristics of the lymphocytes, the author states that, as 
the structm’al changes apparently Avere dependent upon the degree of 
involvement, tonsillar microscopy can be used as an index to severity 
of infectiont and prognosis. The author is of the opinion that the 
function of the tonsil and its relation with metabolism and immunity 
need further clarification, and cites Schmidt’s observations concerning 
a tonsillar substance capable of producing leukopenia.^ 
Retrospector’s Note. — Russ and Suchanek^ also encountered a 
leukopenia in rabbits inoculated with fresh extracts of human tonsils and 
adenoids. 


1 Retrospect: Am. J. Med. Sci., 1927, 173, 146. 
“ Loc. cit., p. 440. 
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Hodgkin’s Disease with Involvement of Bone and Skeletal Muscles. 

—A case of Hodgkin’s disease is presented by Lockwood, Johnson and 
Narr {Radiology, 1930, 14, 445) in a boy aged fifteen years, whose 
first symptom was shingles and whose chief complain on admission 
was backache. At this time a roentgenogram revealed definite bone 
destruction in the first 4 lumbar vertebrae, the ilium and the femurs, 
altliough six months previously no definite changes in these structures 
were demonstrable. Biopsy established the diagnosis of Hodgkin’s 
disease. The course was one of increasing severity with bone destruc- 
tion of the dorsal and lumbar vertebrae, ilium and femurs, and involve- 
ment of all lymph nodes, lungs, liver and skeletal muscles. The writers 
think that shingles has too frequently been reported in Hodgkin’s dis- 
ease to be without significance. 


Diverticula of the Esophagus are classified by Jenkinson [Radiology, 
1930, 14, 508) as (1) pulsion, (2) traction and (3) traction-pulsion. 

' The pulsion type may be congenital, be present at an early age, or may 
develop during late adult life. Symptoms are usually present, and 
depend upon the amount of food retained in the sac, leading to dilation 
of the sac, and pressure. These diverticula are most common at the 
junction of the pharynx and esophagus. If they are in the lower third 
of the esophagus, the sac is usually small and points dowm. They 
probably occur through a wmak spot in the esophagus, possibhy 'where a 
bloodvessel passes through the muscle. Traction type diverticula are 
most common in tire middle third of the esophagus, following some 
inflammatory process in the lungs, pleura or mediastinum. The adhe- 
sions which follow pull tlie esophagus outwmrd. The sacs are usually 
small and the apices point upward. They usually cause no symptoms, 
unless they harbor food and become dilated. They may develop into 
the traction-pulsion type and become large, due to pressure. Multiple 
dix’^erticula of the esophagus are not common, but do occur. The cases 
the autlior has seen have been located in the middle third, and range 
in size from 5 mm. to 3 cm. They usually cause symptoms and he 
believes are of the pulsion type. 

Factors of Error in the Roentgenologic Diagnosis of Diseases of the 
Colon.— Weber [Radiology, 1930, 15, 400) prefcns the ojiaque enema 
for examination of the colon. Since fecal material in tlic bowel not 
only make satisfactory study of the colon impossible but also produces 
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defects resembling those of organic disease, the author routinely requires 
the patient to take 2 ounces of castor oil the evening before examina- 
tion and cleanse the bowel with a soapy enema next morning. His 
examination is roentgenoscopic and the abdomen is freely palpated to 
separate superimposed loops of bowel in order that all parts of the colon 
may be studied. If the patient has undue difficulty in retaining the 
enema, or if spasm is marked and perplexing, he administers 60 drops 
of the tincture of belladonna divided into 3 equal doses, 2 of which are 
given two hours apart in the evening and the remaining dose next 
morning an hour before reexamination. The filling defect is by far the 
most common roentgenologic manifestation of organic disease of the 
colon, and is produced by cancer, diverticulitis, tuberculosis, chronic 
ulcerative colitis, extrinsic lesions, organic stricture and syphilis in 
about that order of frequency. To distinguish bet\\’’een these diseases 
the examiner must consider the site and configuration of the defect, 
the presence or absence of a palpable mass, and the fixation or mobility 
of the affected portion of the bowel. 

Injuries Resulting From Irradiation in Beauty Shops, especially for 
tire removal of superfluous hair, are exemplified in 10 cases reported 
by Hazen {Am. J. Roent. and Rad. Therap., 1930, 23, 409). Telan- 
giectases, atrophy- and wrinkling of the skin occurred in all cases. 
Seven women who had facial changes still had some hair in the atrophic 
and telangiectatic areas; 5 gave a history of deep-boring pains in the 
jaws and 7 had marked atrophy and recession of the gums. 


The Analgesic Effects of Roentgen Rays With Especial Consideration 
of Bone Metastasis of Cancer. — In the opinion of Borak {Radiology, 
1930, 14, 328) the fundamental difference in the analgesic effect of. 
Roentgen rays and pure analgesics lies in the fact that the Roentgen 
rays can influence solely a pain that has arisen under pathologic con- 
ditions. In other words, the Roentgen rays act as an analgesic only 
when they act therapeutically and only to the extent that they exert 
healing effects. The bone metastases of cancer are of comparatively 
slight virulence and the most sensitive of all carcinomas to the Roentgen 
rays. They do not produce pain until the periosteum or nerve trunks 
adjacent to the bone become invotyed. By Roentgen therapy, growth 
of the bone metastasis is not merely checked, but caused to retrogress 
or disappear. When the dose is properly adjusted, Roentgen therapy 
thus has a lasting effect on the pain, suppressing it for at least several 
years. The author cites cases of bone metastasis in which pain was 
suppressed, and at necropsy the metastasis, which previouslj'^ was 
demonstrable roentgenographically, had completely disappeared. 

Lead Therapy. — Knox {Am. J. Roent. and Rad. Therap., 1930, 23, 
304) concludes that colloidal lead has been and will be effective in 
prolonging the lives of some patients with malignant disease. A rare 
but occasional permanent cure may be expected. In general a patient 
should be relatively young, not anemic nor cachectic, nor with extensive 
metastases in order to undertake the treatment. The morphology of 
the tumor is not an index of its susceptibility to lead. The use of 
Roentgen rays and lead have probably more effect on the neoplasm 
than either used alone. These results, as well as those of others who 
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have used colloidal lead extensively, justify its_ use in a few carefully 
selected cases where adequate resources are available for meeting com- 
plications. In the same issue (p. 299) Francis Carter Wood expresses 
the opinion that the future of lead therapy is still doubtful. That it is 
very dangerous goes without saying, but Wood has treated some 70 
patients without a single death from the lead itself. Unfortunately 
most patients died from the progress of their disease, though a few 
patients had their tumors arrested. Many years may be required 
• before a final estimate of the procedure can be offered. Even in its 
present stage it remains the most important contribution to cancer 
therapy since the discovery of radiation. Ullmann (p. 306) says that 
any statistical report he might make on lead therapy would appear 
very discouraging, but after three years he is still using it as an adjunct 
to irradiation in patients who are beyond reasonable hope of palliation 
by other methods. His percentage of failures is thus necessarily large, 
but as encouragement he has several patients who are apparently well 
after six months to two years. He prefers large doses to small repeated 
doses, as the anemia induced disappears more rapidly after the large 
single dose. Fatty changes in the liver are inevitable, but recovery is 
apparently prompt. He believes also that his results are better when 
a thorough course of irradiation was given prior to administering the 
lead. 


A Clinical and Roentgenologic Consideration of Pulmonary Infarc- 
tion.— Hemorrhagic infarction of the lung is usually the result of 
embolic occlusion of a branch of the pulmonary artery. Common 
sources of the emboli are vegetative endocarditis, femoral and uterine 
thrombosis after childbirth, and thrombotic processes in the prostatic, 
pelvic and femoral veins after operation. Pulmonary infarcts are 
rarely single and usually occur in groups of ten to twenty. They are 
most common in the lower lobes, especially along the sharp margins of 
the lung and the borders of the interlobar clefts, and are wedge-shaped, 
with the apex towmrd the hilus and the base toward the pleura. Fibrin- 
ous pleuritis occurs early over the infarcted area and exudates frequently 
follow. Clinically, in nonfatal pulmonary embolism there is usually 
an abrupt onset of dyspnea and severe pain in the chest. Fever is not 
high and is often absent. Leukocytosis is usually found. Hemoptysis 
IS of frequent occurrence and is exceedingly helpful in establishing tlie 
diagnosis. In the opinion of Kirkltn and Faust (Avi. J. Roent. and 
'Rad. Therap., 1930, 23, 265) after reviewing 25 cases observed at The 
Majm Clinic, it is very difficult and at times impossible to make a 
diagnosis of pulmonary infarction from roentgenograms. With the 
clinical data, however, the nature of the shadow's appearing on the 
films may usually be accurately determined. Infiltration at the bases, 
especially the right base, associated with thickened pleura, are sugges- 
tive, especially if the infiltration is w'ell defined and of triangular shape. 
Early in the course of infarction, only clouding of the costophrenic angle 
»iay be seen. Another favorite site of infarction is the lower portion 
of the upper lobe of the right lung near the periphery and interlobar 
cleft. It gives rise to a wedge-shaped .shadow' such as has been descriljcd 
m the liteniture. Associated pleuritis is no doubt partly responsible 
for the shadow' seen, and the condition may be confounded witli ordinary 
interlobar pleuritis. 
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Tuberculous Mediastinitis. — Five cases of tuberculosis occurring in 
adults in which the disease was predominant in the mediastinum are 
reported by Koenbliim and Cooper (Am. J. Roent. and Rad. Therap., 
1930, 23, 276). The roentgen examination probably affords the best 
means of diagnosis although the appearance is not pathognomonic. 
The characteristic appearance is a widening of the mediastinal shadow 
with a bulge to one side or the other. The outline tends to be smooth 
and regular, in contrast to the nodular appearance of lymph-gland 
enlargements, as in Hodgkin’s disease, or the globular appearance of- 
many mediastinal tumors. The trachea may be displaced, and, if 
present, the displacement is toward the side of greatest involvement, 
whereas in mediastinal tumors the displacement is usually in the 
opposite direction. Discovery of a parenchymal tuberculous lesion 
tends to strengthen suspicion that the mediastinal lesion is also tuber- 
culous, but does not establish the diagnosis, which requires close corre- 
lation of all the roentgenologic and clinical data. 


Roentgen Diagnosis of Lesions of the Jejunum and Ileum.— Ritvo 
(Am. J. Roent. and Rad. TJierap., 1930, 22, 160) discusses numerous con- 
ditions which are amenable to roentgenologic demonstration. Usually 
the examination is carried out after the ingestion of a barium meal. 
Obstruction, if of marked degree, can often be shown without the 
meal, the loops of gas-distended bowel, which tend to arrange them- 
selves in parallel columns, being readily visible. By giving barium, if 
not contraindicated by the exigency of the case, the point of obstruction 
can be determined with -v^arying accu^ac 5 ^ Hjqjermotility is shown by 
emptying of the small bowel in less than six hours. Solitary and, mul- 
tiple diverticula, although difficult to exliibit, can be sho^Vn under 
favorable circumstances. Malpositions and displacements of the small 
bowel by extrinsic tumors may aid in localizing the latter. Tumors 
of the pancreas usually displace the jejunum doumward; those of the 
spleen toward the midline. Renal tumors cause a dovmward and out- 
ward displacement. Mesenteric masses may be demoirstrated by the 
fact that no loops of small bowel are visible in portions of the abdomen 
where they normally should be. Tuberculosis causes irritability with 
hypermotility and filling defects. Tuberculous peritonitis may occa- 
sionally be diagnosed by Roentgen studies of the small bowel, which 
may reveal adhesions and multiple irregularly scattered narrowings; 
the intestinal loops tend to form bizarre patterns and are shorter and 
narrower than usual. 


Primary Hemangioma of Bone. — The roentgenologic appearance of 
hemangioma in bone, according to Bxjcy and Capp (Am. J. Roent. and 
Rad. Therap., 1930, 23, 1) is of two types : (1) In flat bones (that is, skull, 
scapula, pelvis) sunburst trabeculations of unusual size radiate from a 
common center and mostly from the plane of the bone. The periosteum 
may be considerably elevated, but is apparently not broken through. 
(2) In cylindrical bones the tumor is loculated. These loculations are 
small with an interspersed fine, fibrillary framework. The cortex is 
usually destro^'ed but may extend into the center of the expansh^e 
tumor. The periosteum, though expanded remains intact. 
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Pulmonary Siderosis. — Two cases of pulmonary siderosis were 
reported by Bohkod {Arch. Path., 1930, 10, 179). One case illustrated 
the black variety, produced by iahalation of metallic iron dust, and this 
case terminated with a tuberculous bronchopneumonia which showed 
a relatively small amount of fibrosis. The second case illustrated the 
red variety of siderosis due to inhalation of dust-containing compounds 
of iron, of which the most important is the oxide. In this case the con- 
comitant tuberculosis was of the fibrotic type and confined to the lymph 
glands. In both varieties transportation of a portion of the iron par- 
ticles by macrophages was noted. These cells carried the particle into 
the alveoli and thence into the sputum along with a fraction which was 
excreted through the bronchial mucosa. Other particles were carried 
to the neighboring lymph nodes, being either deposited there, or else 
carried on into the blood stream, probablj’’ by way of the thoracic duct. 
Particles of iron in the blood stream were taken up by cells of the 
reticulo-endothelial sj^stem. A gradual transformation of the iron 
into a relatively insoluble protein compound was suggested. Only the 
more soluble iron was found to be capable of transportation and it was 
found intracellularly, Avhile the insoluble compounds were found extra- 
cellularly in dense fibrous tissue. 


The Etiology of Lymphadenoma : A Summary of Six Years’ 
Researches. — T\A’'O rt (J. Path. Pact., 1930, 33, 539) studied 106 cases 
wliich clinicall3'' resembled Ij'mphadenoma. They were carefully 
analyzed and searched for parasites of different kinds. The author 
found, however, that although a variety of parasitic forms, both animal 
and vegetable were observed in the tissues, or cultured from them, 
there was no uniformity in the appearance of any variety. The author 
admits that the etioIog.y of Ij^mpliadenoma (Hodgkin's disease) remains 
obscure to us. 


The Giant Cells of Benign Giant-cell Tumors of Bone. — Johnson 
{Arch. Path., 1930, 10, 197) examined microscopic sections from 11 
rases of benign giant-cell tumor of bone, with a view to determining the 
histogenesis of the giant cells. These cells were always most numerous 
where vascular tissue was most abundant. The giant cells formed a 
portion of the lining of the blood channels, being continuous with the 
normal endothelial cells lining the adjacent portions, Purther, the 
giant cells were in immediate contact with the blood stream and not 
separated from it b.v the interposition of an endothelial lining. I-'rom 
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tile examination of serial scelions and direct oLscrvation of single sec- 
tions it was conclndcd that the rounded spaces frccpicntly observed in 
the cytoplasm of the giant cells Averc exca.A'ations, or hollows^, which 
communicated directly Avith the lumen of bloodvessels, and represented 
the lumen of newly formed bloodvessels. The author concluded that 
the giant cells of benign giant-cell tumors of bone arose from the endo- 
thelium of the blood capillaries. 


Epidermoid Carcinoma of the Head and Neck with Special Reference 
to Metastasis.— Willis (J. Path. Bad., 1930, 33, 501) has undertaken 
an analysis of a series of cancerous tumors of the head and neck with 
respect to the secondary distribution arising from them. The cancers 
he was dealing with were located upon the lip, tongue, tonsil, palate 
and pharynx, and occurred in indiidduals ranging from forty-fiA’^e to 
seA’^enty years of age. The aA^erage age at the time of death Avas sixty. 
Other than the regional lymph glands these tumors are prone to inA’^ade 
(50 per cent) distant organs. The most common localization was in 
the liver, next in frequency in lung, bone and kidneys. These tumors 
infiltrated the Avails of A’^eins, producing in them an intraAmscular throm- 
bus permeated by malignant ceils. From these intraA’-ascular groAVths 
distant dissemination may occur. The author believes that the tumor 
cells do not pass through the pulmonary capillaries, but after inducing 
a neAv groAvth in the lung a ncAv venous dissemination arises from this 
point. 

Gelatinous Degeneration of the Bone Marrow.— Michael (J. Path. 
Bad., 1930, 33, 533) examined the bone marrow from 480 autopsies, 
and among this number he found 11 cases of gelatinous degeneration 
which were quite distinct from edematous processes of these tissues. 
The most common disease with AAdiich this condition Avas related Avas 
tuberculosis, and next came carcinoma. The condition AA’^as much more 
common in males than females, and appeared at about the fortieth 
year. The condition differs from uncomplicated edema of the bone 
marrow in the presence of precipitated fibrin about the periphery of the 
fat cells. The author states that it is apparently the result of a reaction 
of fat and edema in the presence of fibrinogen. 


Phagocytosis hy Bronchial Epithelium in the Lungs of Mice. — 
During the last tAventy years the study of pneumonia and other dis- 
eases involving the lung has led to a detailed analysis of all the con- 
stituent tissues comprising this organ. There is, however, evidence 
of the phagocytic capacity of certain pulmonary tissues for foreign 
particles arriving in the pulmonary alveoli. The various investigators 
have lacked agreement concerning the nature of these phagocytic cells. 
Some have endoAved the aWeolar epithelium Avith this property; others 
believe that the active cells found in the alveoli have come from the 
blood stream; others, again, believe that these cells are special histio- 
cytes lying in the vicinity of the various channels within viscera; while 
still others believe that the phagocytic cells haA^e an origin from vascular 
epithelium. Duthie (J. Path. Bad., 1930, 33, 547) has again investi- 
gated the nature of the phagocytic cells of the bronchi and bronchioles 
and has come to the conclusion that they have an epithelial origin from 
the lining membrane of these tubes. 
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An Outbreak of Food Poisoning Caused by Salmonella Enteritidis. 
— D’Aunoy (J. Infect Dis., 1929, 45, 404) reports an outbreak of food 
poisoning following the ingestion of cream puffs infected with Salmon- 
ella enteritidis, which affected 90 persons. All patients recovered. 
Agglutinins for a recovered strain of S. enteritidis and for old laboratory 
cultures were noted in 2 cases, in one of which an acute endocardial 
involvement developed during the course of illness. None of the food 
handlers showed agglutinins for this or closely related microorganisms, 
nor could any significant forms be isolated from their feces. S. enteriti- 
dis was isolated from rodent excreta found in the bakery, as well as 
from the intestinal contents of mice trapped therein. Intraperitoneal 
injection of the recovered organism in mice and guinea pigs caused 
death, but feeding live and killed cultures to a limited number of rabbits 
and guinea pigs produced no observable symptoms. 

On the Inheritance and Racial Distribution of Agglutinable Proper- 
ties of Human Blood.—Studies reported by Landsteineb and Levine 
(J. Immmol., 1930, 18, 87) substantiate the view that an agglutinable 
property of human blood detected by an agglutinin present in certain 
exceptional human sera ("extra agglutinin 1”) is inherited and that its 
frequency shows a racial difference in the two populations examined. 
Consequently, it must be considered as a constitutional property. The 
same conclusion seems to hold for other properties of red cells demon- 
strable by a typical human sera. Evidence is presented to show that 
the qualities characterizing two subgroups are inherited. The experi- 
ments reported were made with the use of some atypical sera containing 
agglutinins of marked activity, 

Mzik-borne Septic Sore Throat and Scarlet Fever.— Scamman (Am. 
J. Pnb. Ilealih, 1929, 19, 1339) declares that 87 milk-borne outbreaks 
of scarlet fever have been recorded in the United States from 1893 to 
1928, and 45 milk-borne outbreaks of septic sore throat from 1908 to 
1928. Eifty-five per cent of all the milk-borne outbreaks of scarlet 
fever and septic sore throat recorded were in Alassachusetts and New 
i ork. About tiiree-fourtlis of the recorded outbreaks of both diseases 
had their onsets between December and May. In 82 per cent of the 
outbreaks of scarlet fever a milk handler was the probable source of 
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infection, as compared to 55 per cent of the outbreaks of septic sore 
throat, in certain milk-borne outbreaks of both scarlet fever and septic 
sore throat in Massachusetts tlicrc was an unsual proportion of cases 
aged fifteen years and over. In the Ijce outbreak of septic sore throat 
a cow was found to be infected Avith a Streptococcus epidemicus. In 
the Charlton outbreak (clinically septic sore throat) the source of infec- 
tion Avas the dairyman or his family, all of A\diom had scarlet fever 
except the mother, who had a septic finger. No infected cow was found. 
In the Plymouth outbreak of scarlet fcAmr the probable source of infec- 
tion was a milk handler. Tavo coavs were found to be infected. The 
bacteriologic eAudence shoAved conclusiAmly that the Lee outbreak was 
caused by a streptococcus of the epidemicus type. Studies of organisms 
from the throats of patients in the Charlton outbreak shoAved them to be 
definitely not of the epidemicus strain, but closely related to the scarla- 
tiniform strain. Cultures from the Plymouth outbreak of scarlet fcA'^er, 
on the other hand, AAmre reported of both the epidemicus and scarlatini- 
form types. 


A Survey to Determine the Prevalence of Tuberculous Infection in 
School Children.— Hetherington, McPhedran, Landis and Opie 
{Am. Rev. of Tvberc., 1929, 20, 421) state that tuberculin tests of school 
children of Philadelphia shoAV that 37.7 per cent are infected with 
tuberculosis at the age of five years and 90.2 per cent at the age of eigh- 
teen years. These figures indicate that there has been no significant 
diminution of the incidence of tuberculous infection during childhood 
to correspond Avith the diminution of mortality from tuberculosis in 
recent years. The intracutaneous tuberculin test is the only accurate 
method of determining the incidence of tuberculous infection in appar- 
ently healthy children. Accurate information concerning the frequency 
of infection at different ages in children of different localities, prefer- 
ably repeated at periodic inteiwals, Avould giAm A^aluable information 
concerning the epidemiology of tuberculous infection. American-born 
children of Italian parentage haAm shoAvn a Ioav incidence of tuberculous 
infection as indicated by the tuberculin test. In JeAvish children the 
incidence of the positNe reaction has been approximately the same as 
that of other children. Pulmonary tuberculosis recognized by roent- 
genologic examination in association with symptoms and physical 
signs is found in 0.5 per cent of children attending school, being more 
frequent in high-school children than in children of elementary schools. 
Sanatorium treatment or its equNalent offers to tliese children the 
best chance of recoA^ery from the disease. Latent apical tuberculosis 
recognizable in roentgenologic films is often the precursor of the adult 
type of pulmonary tuberculosis. It is found in 1 per cent of adolescent 
cliildren (of high-school age) and is more frequent in girls than in boys. 
Children Avith tliis lesion should be under continuous observation and 
should pursue a modified high-school regimen directed to preA^ent further 
progress of the lesion. Latent tuberculous infiltration of the lung of 
childhood type was found in more than 1 per cent of the children. This 
lesion may be the preemsor of graA'^e disease. Children Avho haA'^e it 
should be kept under obserA^ation and should receive special care until 
it is CAudent that the lesion is not longer progressNe. Latent tubercu- 
lous foci in lungs and tracheobronchial lymph nodes are found in more 
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than 10 per cent of the school children. It may be the precursor of 
pulmonary tuberculosis. It varies from massive caseous lesions of 
serious import to firmly calcified foci, which are evidently healed. 
Its significance is determined by the size of the lesion, the activity of 
tuberculin reaction, continued exposure to open tuberculosis, associated 
changes in tlie lung substance and the age of the child. Pulmonary 
tuberculosis recognized by roentgenologic examination together with 
symptoms and physical signs is found more than twice as often in 
adolescent girls as in boys of the same age. Our figures indicate that it 
is approximately four times as frequent in colored as in white children 
of high-school age. The evidence obtained suggests that tuberculous 
infection may spread within schools but under the existing system of 
medical school inspection this seldom occurs. 

Undulant Fever. Etiology, Epidemiology and Laboratory Diagnosis. 

— Haedy (J. Am. Med. Assn., 1929, 93, 891) states that the characteris- 
tics of Brucella melitensis organisms have only recently been fully 
described. A classification of strains isolated from human beings cannot 
now be regarded as a reliable index of the importance of tire different 
varieties as a cause of human disease. A special studj'^ should be made 
' to obtain a detailed postmortem study in all fatal cases of undulant 
fever. The pathologic lesions and clinical signs of Brucella melitensis 
infections in animals show a definite correlation. The epidemiologic 
data, based on the reports of more than a thousand recent cases of 
undulant fever in tlie United States, indicate that cattle and hogs with 
contagious abortion are the source of these infections. Macroscopic 
agglutination tests on patients with febrile illnesses of undetermined 
etiology should be made more frequently. Additional study is essential 
in order to determine effective and applicable methods of control. 


Experimental Transmission of Endemic Typhus of the Southeastern 
Atlantic States by the Body Louse. — The existence of endemic typhus 
in the soutlreastern states, apparently not dependent on importation 
from abroad or from Mexico, has been recognized only within recent 
years. Its distribution and epidemiology have been carefully investi- 
pted by Maxcy (U. S. Pub. Health Rein, 1928, 43, 3079; *1929, 44, 
5S9, 1735), to whom we owe most of our present knowledge concerning 
typhus as it occurs south of the Potomac. The most important con- 
clusioii which Maxcy drew from his epidemiologic inquiries is that 
endemic typhus is not transmitted by Pediculus humanus. Moosek 
and Duwmee {J. Infect. Dis., 1930, 46, 170) report experiments which, 
while showing conclusively that the virus of typhus from North Caro- 
lina is able to survive and multiply in the body louse, are not intended 
to be exploited against the hypoBiesis of h’laxcy. The epidemiologic 
peculiarities of the disease in that part of the country make it highly 
probable that the relatively rare cases of typhus originate from a reser- 
voir of virus existing outside of man. hlaxcy suspects certain rodents 
and his demonstration that the white rat is highly susceptible to his 
virus points in this direction, e.spccially since the gray rat shows the 
same .suseeptiliility. It is, however, evident from the present experi- 
nients that the virus of typhus in the southern states can be transmitted 
by the liuman louse once it has gained entrance into man from iMaxey’s 
hypothetical reservoir. 
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An Anemia of Dogs Produced by Feeding Onions.— Sebrell (U. S. 
Pub. Health Rep., 1930, 45, 1175) while testing the effect of various diets 
in an attempt to evaluate their blacktongue preventive qualities found 
that onions produced a severe anemia. The condition was a temporary 
one as the blood returned to normal, even if the onion-containing diet 
were continued. The white cells were not changed. 


Undulant Fever in Ware County, Georgia. — Atwood and Hassel- 
TiNE {U. S. Pub. Health Rep., 1930, 45, 1343) report 22 cases of undulant 
fever in Waycross, Georgia, and vicinity in 1928 and 1929; the disease 
had not been recognized earlier. The cases were clinically characteristic 
and the diagnosis in most was confirmed by laboratory tests. • The 
time spent in bed varied from four to eleven weeks. The sexes were 
about equally infected; the jmungest case was fourteen years of age, the 
oldest fifty-six; occupation was not a factor. No case occurred among 
persons using pasteurized milk and all but one of the 9 intensively 
studied used raw milk from a single dairy. The cattle supplying milk 
to the city were found to be infected with the organism of contagious 
abortion. 


Corrections. 

1. In the abstract, entitled “The Medical Treatment of Spastic Conditions in 
the Alimentary Canal” (Am. J. Med. Sci., September, 1930, 180, ,433; Department 
of Therapeutics), the doses of Loelir’s formula are incorrectly stated due to mis- 
prints in the original article {Miinchen. med. Wchnsclir., 1929, 76, 1869). In corres- 
pondence ndth the authors he states that the formula should be as follows: 

Atropin sulphate, 0.0005 
Papaverin, 0.025 

Dial, 0.1 

2. The photographs, but not the legends of Figs. 1 and 8 of Dr. Lloyd B. Dickey’s 
article, on “The Etiology of Erythema Nodosum in Children,” in the October num- 
ber, have been transposed, so that the photograph at present over the legend “ Fig. 1 ’’ 
should be over the legend for Fig. 8 and vice versa. 

The Editors. 


Notice to Contributors. — Manuscripts intended for publication in the American 
Journal of the Medical Sciences, and correspondence, should be sent to the 
Editor, Dr. Edward B. Krumbhaar, School of Medicine, University of Pennsylvania, 
Philadelphia, Pa. 

Articles are accepted for publication in the American Journal of the Medical 
Sciences exclusively. 

All manuscripts should be typewritten on one side of the paper only, and should be 
double spaced with liberal margins. The author’s cliief position and, when possible, 
the Department from which the work is produced should be indicated in the subtitle. 
Illustrations accompanying articles should be numbered and have captions bearing 
corresponding numbers. For identification they should also have the author’s name' 
written on the margin. The recommendations of the American Medical Association 
Style Book should be followed. It is important that references should be at the end 
of the article and should be complete, that is, author’s name, title of article, journal, 
year, volume (in Arabic numbers) and page (beginning and ending). 
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when the galley proofs are returned. 
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translated at its expense. 
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ROENTGENOLOGY OF THE THYMUS IN INFANCY AND 
DIFFERENTIAL DIAGNOSES OF ENLARGED THYMUS 
AND ITS TREATMENT. 

By Henry K. Pancoast, M.D., 

PROT'BSSOR OF ROENTGENOLOGY, tJNIVERSlTY OF PENNSYLVANIA? ROENTGENOLOGIST 
TO THE HOSPITAL OF THE UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA. 

(From the Department of Roentgenology, Xlniversity of Pennsylvania.) 

Roentgenology of the thymic gland in infanc}'^ has received 
very wide attention since Lange^ in 1911 published the report of 
his studies from the standpoint of treatment of the condition of 
enlarged thj^mus. The subject has been discussed so generallj^ in 
literature and there exist so many conflicting views in regard to the 
cause of thymic death and the potential dangers of the structure in 
question that one hesitates to introduce any ideas that may be 
empirical. Notwithstanding the wide discussion, there seems to 
be very little positive or exact knowledge concerning the potential 
dangers of tlijonic enlargement, from either the roentgenologic 
or other view points, that will warrant anjmne in dogmatically 
agreeing with any single theory. Personally, however, we believe 
that we have ample justification in basing our own conclusions 
upon phenomena that can be directly observed during life in a large 
number of individuals presenting clinical evidences of thymic 
enlargement and upper respiratory tract obstruction. This being 
the case, we have concluded that the study of the thymus in infancy, 
■ft’here it assumes relatively large proportions, should be approached 
through observations of the upper respiratory passages. 

VOI.. 180, NO. C. — DECEMBRTl, 1930 
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The vigorous controversy regarding the exact cause of death in 
cases of supposed status lymphaticus or enlarged thymus has been 
waged for well nigh a century. The so-called thymic death has 
been ascribed to a wide variety of causes. Recently these have been 
conveniently abstracted and summarized by hlarine (1928).^ The 
one theory which seems to be most popular at the present time 
regards the calamity or potential danger as due to the pressure of 
an enlarged thymus upon the trachea, bloodvessels or nerve trunks. 
(Kopp,® Jackson^' ® and Noback.®) A second theory ascribes 
death to a constitutional defect manifesting itself through an 
injurious raising of the vagus tone, together with a deficiency of 
the chromaflSn system and weakness of the sympathetic system. 
(Paltauf,® Wiesel“). Another cause of death that has been stressed 
is a hypersusceptibility to physical and chemical agents. (Kundrat,^^ 
Blake.^2) A fourth theory is anapl^laxis. (Symmers.^®) Finally, 
a fifth ascribes death to an abnormal thymic secretion of a general 
Ijunphotoxemia. (Svehla,^'* Escherich.^^) 

Personally, as previously stated elsewhere,^®- we have followed 
the trend of most roentgenologists and pediatrists who have seen 
the wisdom of being on the safe side in the thymic controversy and 
of recognizing the condition of enlarged thymus as an entity. Our 
views have been further greatly strengthened by the observations 
and the statements of Jackson.^* ® We believe, therefore, that 
the potential danger in the infantile thymus lies in its ability to 
enlarge further and to compress the trachea and the recurrent 
laryngeal nerves, and to cause other phenomena due to respirator}'^ 
obstruction. We have observed all of these occurrences roentgeno- 
graphically and fluoroscopically in the living infant and we have 
the statements of Jackson upon observations made directly in the 
respiratory passages during life. Our beliefs and our remarks do 
not in any way apply to the cause of supposed thymic deaths in 
adults. We do not believe that compression is a possible cause of 
death during adult life. 

Jackson,^ in 1907, made the following statement; “It has been 
my privilege, with the aid of the bronchoscope, to demonstrate 
beyond all doubt on the living patient the purely mechanical nature 
of thjmiic asthma in one instance. This, of course, does not prove 
that every case has this same pathological mechanism, but it does 
prove the occurrence of that which many . . . have denied, 

namely, that a hypertrophic thymus can compress the trachea 
sufiBciently to obliterate its lumen ... it would seem more 
accurate to call it thymic tracheostenosis.” He further suggested; 
“Let thymic asthma be applied to cases supposed to be associated 
with neuropathic, convulsive, Ijunphatic, rachitic, hemic or other 
pathology, if desired, until their exact pathological mechanism shall 
have been demonstrated.” Jackson,® in 1915, made the following 
statement, based upon further observations: “Thymic deaths 
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under anesthesia attributed to 'status lymphaticus’ and 'hyper- 
thymization of the blood’ are nothing more or less than arrested 
respiration due to obstructive pressure of the engorged thymus. 
Artificial respiration is useless, as air cannot be drawn into the 
lungs, although it can be forced out. After death the engorgement 
factor is not evident.” In a recent personal communication, Jack- 
son® stated that “over 300 cases since that time have been observed 
bronchoscopically, showing compression and the purely mechanical 
character of wheezing, dyspnea and the impending asphyxia from 
thymic pressure.” “The upper orifice of the thorax is a rigid ring, 
and coughing, choking and hard breathing jam the large thymus 
into this ring and compress the trachea. After asphyxia the thymus 
shrinlcs because engorgement is depleted, and at autopsy the thymus 
is no longer compressing the trachea.” 

Further substantiation of our belief in the compression theory 
is to be found in the anatomic studies of Noback. ® According to 
his investigations, the thymic gland is usually cervicothoracic in 
location and it is wedge-shaped, with the base below and the apex 
above. (Figs. 7 and 8.) The apex of the wedge passes upward and 
through the thoracic inlet in 80 per cent of cases. He believes that 
the broad type of gland described as typical of the newborn soon 
becomes molded after the establishment of respiration by the 
expanding lungs into a more elongated mass. A thymus that is not 
broad may become thick and press on structures behind it. Our 
roentgenologic studies made during the two phases of respiration 
have proven that the thymus is pushed upward during expiration, 
and it is easy to understand how the apex of the wedge jams up into 
the narrow, rigid, bony thoracic inlet and compresses other yielding 
structures such as the trachea, vessels and recurrent laryngeal 
nerves. (Figs. 7 and 8.) 

_ In view of these observations of an eye witness of actual condi- 
tions during life, of the postmortem findings of the character of the 
gland which readily lends itself to causing pressure, and the confirm- 
ation of both by roentgenologic studies, we, who have almost an 
equal opportunity to confirm these findings in the living, and under 


circumstances intentionally made conducive to engorgement of the 
gland, cannot do otherwise than take the stand that the danger in 
the thymus lies in the possibility of its causing pressure stenoses 
under certain circumstances. Even it if cannot be proven that 
actual death results from thymic compression, we have sufficient 
evidence to lead us to believe that obstructive phenomena and 
cyanosis can result. It may be that another factor is essential in 
the causation of asphyxia and death. We know from experience 
that at least one such factor is possible, namelj^ recurrent laryngeal 
paralysis, which is a complication of thymic enlargement, to be dis- 
cussed later. 


Ei^erj' roentgenologic investigation of the respiratory tract in 
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infancy and early childhood for any purpose should include a col- 
lective study of the nasopharynx, oropharynx, the neck and the 
chest. Thymic cases are obviously referred for examination because 
of obstruetive symptoms, and experience has taught us that obstruc- 
tions anywhere in the upper passages may produce phenomena 
simulating those due to thj^mic enlargement. A differential diag- 
nosis is imperative and must be made when any condition other 
than thymus maj^ be present. Many times patients have been 
referred for thymic examinations, and if a thorough search had not 
been made, obstructive conditions equallj'^ as serious, or even more 
so, would have been overlooked, such as retropharyngeal abscess, 
foreign bodies or diphtheritic stenosis. Many suspected intra- 
thoracic conditions besides thj^mic enlargement may be explained 
entirely or in part by obstructive lesions or phenomena higher up. 
At a recent examination of a baby, a suspected tracheobronchitis 
was confirmed, but our wide anatomic inclusion revealed the pres- 
ence of a button in the nasal passage on one side. This unsuspected 
foreign body was no doubt indirectly responsible for some of the 
symptomatology. During infancy, one never knows what condi- 
tion may be encountered, and as long as we have a technique for 
wide inclusion applicable to all, it is the one of choice. 

In the detection of conditions in the upper portion of the tract, 
or upper air passages, down to the bifurcation of the trachea, the 
basis for diagnosis is the fact that these passages consist of a more 
or less rigid, air-containing tube surrounded by soft tissues, and 
lying close to the rigid vertebral column. The lumen of the passage 
throughout can be visibly encroached upon or displaced by extrinsic 
or intrinsic lesions. The dense vertebral bodies occupy a fixed rela- 
tive position for the determination of displaeements or making 
comparative measurements of the various portions of the tract 
and their locations. Moreover, the spine is rigid and will not yield 
to extrinsic lesions, therefore they must displace or compress the 
yielding open tube. 

Accurate studies of the chest and upper respiratory tract of 
infants and young children must be based upon two very important 
problems — a uniform and comprehensive technique capable of exaet 
reproduction in every instance and the establishment of a normal 
for different ages. 

Eoentgenographic Technique. — In infancy and early childhood when the 
thjTnus and foreign bodies play such an important part in diagnosis and 
almost any condition must be looked for we have made our technique 
adaptable for all examinations. It is the one rather generally in use, wnth 
certain slight modifications. A prehminary fluoroscopic study is always 
imperative. It must be made in the horizontal position because of the age 
period, and in essentially the same horizontal positions as for the roentgeno- 
graphic views if the latter are to be made with the patients placed horizon- 
tally. At any rate, the patients must be fluoroscoped in both the sagittal 
and lateral directions. The neck must be included with the chest. The 
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observer’s eyes must be well accommodated before beginning fluoroscopy, 
and in emergency cases one must wait until the proper time arrives for 
perfect vision. The child should be crying in a regular manner, or at least, 
deductions must be based upon such crjdng, and not on sobbing or irregular 
or jerky respirations. One looks, of course, for any obvious intrathoracic 
lesions. The movements of the diaphragm domes must be carefuUy 
observed and the relation's of the mediastinal shadows to these and any 
abnormalities at the two phases of respiration carefully noted. One should 
carefully observe the appearances of the pharjmx, larynx and trachea and 
their relations, expecially during the two respiratory phases. _ 

Roentgenographic exposures may be made according to either a hori- 
zontal or a vertical technique or both. In our horizontal technique the 
patient is placed upon a rather low table with the tube target raised 38 
inches above the cassette. For the sagittal views, the infant is placed prone, 
with its chest and neck upon the casette. The tube target should be directly 
above the level of the suprasternal notch. One attendant holds the hips 
and lower extremities flat and a second holds the upper extremities above 
the head. The head must be held exactly straight, midway between flexion 
and extension and without the slightest rotation to either side. One 
exposure must be made during inspiration and one during expiration, every 
effort being directed toward getting them at the peak of each phase. The 
child must be forced to cry because of the greater accuracy in timing the 
phases and the deeper respiratory effort. It must be crying lustily and 
regularly because of the greater accuracy of the effects of such respiratory 
efforts. Sobbing or ^'catchy” crying not only makes it more difficult to 
select the exact phases necessary and at their peaks, but typical respiratory 
changes in appearance will not be shown. The expiratory exposure should 
not be made at the end of a long breath-holding period. The exposures 
must, of necessity be rapid, not over one-twentieth to one-fifteenth of a 
second, an appropriate milUamperage being used to make this time exposure 
correct. The patient is next placed on one side or the other. The arms are 
held downward and backward so that the shoulders are thrown posteriorly 
as far as possible, in order to clear the neck and upper portion of the chest 
entirely. The head should be held separately and so elevated that the neck 
wiU be absolutely^ straight with the body and exactly midway between 
flexion and extension. An exact lateral view of both chest and neck are 
essential. One_ exposure should be made at complete expiration and another 
at the peak of inspiration. Important conditions may be overlooked unless 
these two lateral exposures are made. The exposure time is approximately 
twice that for the sagittal views. 

For our erect technique we have employed a combination chair and 
cassette holder which is a modification of the encephalogram chair pre- 
^uously described.^®- An attendant must hold the arms and head of 
the child. A single attendant is necessary in this technique whereas two or 
three are required for the horizontal method. The baby sits on a board 
pat extending across the two arms of the chair. As babies must be held 
by hand for both methods as well as during fluoroscopy, it is not wise to 
have any regular members of the staff serve in this capacity. The distance 
mid other exposure factors are the same in the erect as in the horizontal 
technique. 

1 ^ j erect sagittal position the arms are held up on either side of the 
Head. The body is held sjunmetrically so that the sternal ends of the 
Clancies will appear equidistant from the spine in the roentgenograms and 
t le trachea in the midline. In the lateral views the head must not be 
auowed to fall to either side and it must be held midrvay between fie.xion 
micl exteinion. The arms are held downward and backivard just as in the 
Horizontal tecluiique. One must be careful to keep the child erect and not 
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permit it to slouch down, for by so doing the large liver in infancy pushes 
up the domes of the diaphragm and causes buckling of the treachea or 
increases that which may already be present. 

After examining a large number of normal babies and those 
referred for various pathologic conditions in both the horizontal 
and erect positions we first concluded that all examinations should, 
when possible, be made in both positions.^®- This has been 
advised by Remer and Belden.*® We soon learned that better 
roentgenograms could be made and with greater ease in the erect 
posture, but as the infant usuall}'^ spends most of its time on its 
back or abdomen we continued to make exposures in the horizontal 
position also, in order to obtain as nearly as possible a true idea of 
the usual postural anatomic relations. Jackson,^ however, states 
that the dyspnea in thymic tracheostenosis is worse in the sitting 
position. Notwithstanding this, the natural tendencj’’ of most of us 
is to raise the horizontally placed child into the erect posture if it 
becomes dyspneic. What we probably do is to relieve the infant 
by extending the head and straightening the trachea. 

Experience in examining a large number of infants by both 
methods has taught us that the erect-posture technique is perfectly 
satisfactory alone and has advantages over the horizontal position. 
Not only can better roentgenograms be made and with greater ease 
and fewer attendants in the erect posture, but also the lung fields 
are more extensive because of the lower diaphragm domes, and in 
the lateral views these structures are shown at their proper levels 
and not with the one on 'the down side elevated as is the case when 
the child is lying on its side. 

We believe that it is absolutely essential to examine all thymic 
suspects during the two phases of respiration. In the sagittal 
direction there is a great difference in the width of the shadow of the 
gland, it being as a rule wider during the expiratory phase (Figs. 
1 and 2), and sometimes very much wider. If 'any comparative 
measurements are to be made we must have roentgenograms of 
each phase for the purpose. As a matter of fact, however, we pay 
but little or no attention to the width of the shadow. The sagittal 
roentgenograms are of value mainly, as far as the thymus is con- 
cerned, to determine thiclmess or density of the shadow, suggestive 
of lobation, or lateral deviation of the trachea (Fig. 5) . The gland 
does not obstruct because it is wide, but because it is thick or dense, 
and this seems to be a rather difficult fact for most examiners to 
comprehend. Jackson® has stated that lateral compression of the 
trachea occurs in only about 25 per cent of cases, and we must judge 
this possibility not by the width of the shadow, but by its density, 
denoting thickness and possible lobulation or the lateral deviation 
of the trachea (Fig. 5) . 

In the lateral views, observation of the two phases is necessary'' 
in so far as the thymus is concerned, in order to determine compres- 
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sion or buckling of the trachea at the thoracic inlet, the amount of 
collapse during expiration and the exact effect produced by the 
upward push of the wedge-shaped gland into the inlet (Figs. 3, 4 and 
7, 8). Moreover, the lateral view of the neck will show different 
phenomena in the cervical portion of the upper respiratory tract 
during the two phases. 

Another important reason is to be found in the fact that the 
thymus may not be responsible for obstructive phenomena, and the 
two phases are quite essential for the detection of other causes of 
obstruction which may be detected by this complete method of 
examination. Moreover, the thymus, by itself, is probably not the 
only cause of obstructive clinical phenomena as a rule. There is 
usually some additional and associated cause, as collapse of the 
soft tissues higher up or recurrent paralysis, both of wdiich will 
be referred to later. In infancy the thymus is a preponderant struc- 
ture, and when obstructive symptoms are present it usually comes 
under suspicion at once, unless there is strong presumptive evidence 
of foreign body, retropharyngeal abscess, diphtheria, whooping 
cough or a few other conditions, and either it or any of the other 
possible causes of respiratory obstruction must be proven or excluded 
by the examination. 

Most of us have been under the impression that cyanosis, which 
if often associated with thymic enlargement, is another evidence of 
respiratory obstruction. This is not necessarily the case, although 
we have no way of determining just how often it is or is not. Noback® 
has called attention to the close anatomic relations between the 
thymus and important bloodvessels. It is closely applied to the 
superior vena cava on the right side and to the left innominate vein, 
and sometimes the superior vena cava may be embedded in the 
posterior aspect of the gland. In several instances Noback noted 
evidences of compression of the innominate vessels as they passed 
through the thoracic inlet. One might consider it possible for cere- 
bral disturbances as well as cyanosis to result from interference with 
the venous return from the neck. In cases of enlargement of the 
left lobe, the left pulmonary vessels might be pressed upon and cause 
a general cyanosis which could be mistaken for the result- of a con- 
genital heart condition. We have encountered 2 cases in which 
both a congenital heart condition and an enlarged thymus were 
present, and it was only through the greatest care in interpreting 
our roentgenograms that we were able to determine just -when the 
thymus could be permitted to rest from treatment. 

Our ability to diagnose an enlargement of the thymus must be 
based upon a comprehensive study of the normal. In our determina- 
tion of normal thymic appearances, we examined 78 presumably 
normal infants during the first year. All wmre examined at the 
ages of two and twelve days, and several at six months. Aluch of our 
knowledge of the normal neck or upper respiratory tract Avas estab- 
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lislied through the collective studies made by Hay . 2 ° To these 
studies have been added careful fluoroscopic observations of all 
infants examined for any condition suspected anywhere in the 
respiratory tract. 

A great part of our information in regard to abnormal conditions 
of the upper respiratory tract depends upon encroachment upon 
the lumen of or displacement of the pharynx, larynx and trachea. 
Such deformities or abnormalities of the upper air passages must be 
estimated by decreased lumen or by changes in the space between 
their posterior walls and the anterior surfaces of the bodies of the 
cervical vertebrae. This space and the lumen will vary normally 
with age, degree of flexion of the neck and the phase of respiration. 
The phase of respiration has the most marked effect upon the lumen 
of the pharynx, to be referred to more in detail later. The rigid 
cartilaginous structure of the larynx prevents changes in its lumen 
except the ventricles, under normal conditions. The lumen of the 
trachea changes decidedly. During the expiratory phase and just 
as inspiration begins, there is a normal collapse of the trachea pos- 
teriorly, due to the absence of the cartilaginous ring structure in 
this aspect. Jackson® states that the tracheal collapse in infants is 
as easy as that of the bulb of a medicine dropper and that the normal 
change in lumen just at the beginning of inspiration is about 50 per 
cent, but involves only the posterior or purely membranous portion. 
By bronchoscopic observation the lumen is seen to become cres- 
centic instead of rounded with the hollow of the crescent posterior. 
Air remains in the horns of the crescentic lumen and the apparent 
collapse, as observed in roentgenograms, is, for this reason, not 
nearly as much as the actual amount. It will be noted, however, 
that during the period of collapse the posterior aspect of the intra- 
thoracic portion of the trachea is blurred, and not clean cut as com- 
pared to the anterior aspect. This is because there is air in only the 
horns of the crescent posteriorly. 

It is always necessary to determine whether or not the space 
between the trachea or the pharjmx and the vertebral bodies is 
normal or widened. Hay^o has proposed an admirable method for 
making comparative measurements of this space by using the sagittal 
width of the ossified portion of the body of the fifth cervical vertebra 
as the index of measurement. This vertebral width he arbitrarily 
designates as “C.” With the pharynx at rest the distance between 
its posterior surface and the osseous portion of the adjacent vertebrae 
measures at the level of the epiglottic vallecula approximately as 
follows: First year, never over 1.5 C; first to third year, never over 
0.5 C; third to sixth years, never over 0.4 C; sixth to fourteenth 
years, never over 0.3 C. In adults the average measurement is as 
follows; Males, 0.2 C; females 0.1 C. These measurements of the 
retropharyngeal space in infants were made with the pharynx at 
rest and not during crying. They will vary with crying. As our 
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present technique includes lateral roentgenograms during both 
phases of respiration, additional measurements are required for the 
two phases. These we have not j^et completed in connection with 
our normal cases. Measurements have also been established by 
Hay2o for the retrotracheal space. As this space does not concern 
us so much in infancy and early childhood as in adult life, with the 
exception of the effects of foreign bodies, there is no necessity for 
giving any of the details here. 

In the complete study of the upper respiratory tract, and espe- 
cially for purposes of differential diagnosis, it is important to observe, 
either by fluoroscope or roentgenogram or by both, many land- 
marks bounding the air passages in the neck. In the infant and 
young child the shadows of the following structures should be more 
or less clearly shown: 

1. The pharynx. This air space has been freely discussed and 
is always easily recognized. It is continuous with the oropharynx 
and nasopharynx above, and narrows below as it reaches the vesti- 
bule of the larynx and pyriform sinuses. 

2. The posterior border of the tongue (Fig. 3) curving down to the 
base of the epiglottis. 

3. The uvula and soft palate (Fig. 4). 

4. The epiglottis (Fig. 3) is seen in all satisfactory roentgeno- 
grams. 

5. The arytenoid cartilages (Fig. 3) are also always visible. 

6. The superimposed aryepiglottic folds can often be observed. 

7. The superimposed pyriform sinuses (Fig. 3). 

8. The vestibule of the larjmx is readily located by its boundaries. 
Its base is the upper border of the ventricular folds. Its anterior 
boundary is from the base of the epiglottis to the ventricular folds. 
Posteriorly one sees the arytenoids. 

9. The ventricular folds are often demonstrable in the infant. 
They are always seen in the normal adult under proper exposure. 

10. The vocal cords often can be seen. 

11. The laryngeal ventricles, when seen, easilj'- determine the 
ventricular bands and the vocal cords. 

12. ^ The trachea begins at approximately the lower border of the 
cricoid cartilage. The latter is likely to superimpose the vocal 
cords and often cannot be differentiated in infancy. 

The Roentgenologic Signs of Enlarged Thymus in Infancy 
OR Potential Enlarge^ient may be summarized as follows : 

1. Lateral deviation of the trachea, established by the sagittal 
view (Fig. 5). 

_ 2. Narrowing of the trachea at the thoracic inlet during inspira- 
tion, and determined by the lateral view (Figs. 3, 4 and 7). 

3. More than the normal amount of collapse at the thoracic inlet 
at the expiratory phase (Figs. 3, 4 and 8). 
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4. Buckling of the trachea at the thoracic inlet at either phase. 
This must be based upon a rigidly enforced technique, espeeially 
in connection with the position of the head. Flexion is likely to 
produce an appearance simulating buckling. 

If the child is not crying regularly, but is sobbing, a marked 
collapse of the entire trachea may be produced during the expiratory 
phase just as inspiration is about to begin, whether the thymus is 
enlarged or not, whereas the true thymic effect is observed only at 
the thoracic inlet. This likelihood of error from the improper type 
of crying has been demonstrated by fluoroscopic studies. 

The examination for enlarged thymus as it has been carried out 
ordinarily in the past does not, we believe, show the exact evidences 
of abnormal enlargement. 

Complicating: Factors in Obstruction. Our observations have led us 
to believe that the enlargement of the thymus per se and the result- 
ing tracheal compression may not be the only cause of obstruction 
and the attending phenomena, especially in the more severe cases. 
There are two additional factors to which little attention has been 
paid, but when we analyze them and their possibilities we can read- 
ily realize their importance. The first is the collapse of the soft 
tissues of the upper respiratory tract— a contributing factor, and 
recurrent laryngeal paralysis— a result of the lijqDertrophy of the 
gland. Atelectasis and drowned lung must be regarded as more or 
less a result of thermic tracheostenosis and a complicating factor 
in the clinical phenomena. 

Collapse of Soft Tissues. In infancy and early childhood there 
is an unusual degree of relaxation of the soft tissues of the pharynx, 
larynx and aryepiglottic folds. In the adult, the retropharyngeal 
tissues are relatively thin and closely attached to the vertebrae, 
whereas in the very young these tissues are very loosely attached. 
This is one of the important factors in the frequencj'^ of retropharyn- 
geal abscess from lymphatic extension of infection in infancy. This 
looseness of soft structures is quite evident in connection with the 
aryepiglottic folds and the ventricular and vocal bands in the larynx. 

If the pharynx of an infant is studied fluoroscopically and by 
carefully timed roentgenograms it will be found that its appearance 
differs very greatly during the two phases of respiration. The 
pharyngeal lumen is much wider and the retropharyngeal space 
much narrower during the inspiratory phase, whereas the lumen 
narrows considerably and the retropharyngeal space widens during 
expiration, especially just before inspiration begins. These phe- 
nomena will not be accurately shown unless the infant is crying 
lustily and regularly (Figs, 3 and 4). They are evidences of the 
looseness of soft tissues and these expiratory phenomena demon- 
strate the tendency of collapse in infancy. The degree of collapse 
gradually diminishes up to about the third year, after which it is 
negligible and not noticeable. The finding of the two distinct 
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appearances on roentgenograms often serves as proof of accurate 
timing of the inspiratory and expiratory exposures. 

In the necks of many infants we have noticed that the shadow 
of the tips of the arytenoid cartilages closely approximate the lower 
margin of the epiglottis, especially at the very end of expiration, 
as the inspiratory phase is about to begin (Fig. 3) . This is the posi- 
tion assumed normally during the swallowing act, except that the 
epiglottis drops slightly to meet the arytenoids, which are carried 
upward by an elevation of the larynx. The appearance in infancy 
during respiration was at first regarded as an evidence of unusual 
soft-tissue relaxation and resulting collapse, but as it was later 
noted in many clinically normal infants (Figs. 3 and 4), we have 
learned to regard it as abnormal and as an evidence of collapse only 
when there is an associated lack of air in the laryngeal vestibule. 
This combination has been noticed quite frequently in some cases 
of enlarged thymus. 

While unusual relaxation of soft tissues does not in itself cause 
any definite obstruction to breathing, still, it seems possible that 
under the stress of obstruction elsewhere in the upper respiratory 
tract, these structures tend to collapse and this undoubtedly becomes 
an intensifying factor in the obstruction. Jackson® sthtes that the 
collapse of loose tissues may aid in the obstruction in any case in 
which the child has to pull hard just at the beginning of inspiration. 
Further than this, unusual relaxation of soft tissues does no harm. 
Sometimes it will produce a peculiar respiratory noise which has 
often been mistaken clinically for an evidence of thymic obstruction 
in cases in which we have been unable to find any evidences of 
abnormal enlargement of the gland. According to Jackson, unusual 
relaxation and collapse are seen most frequently in association with 
rickets. 

Recurrent Laryngeal Paralysis. We have studied 3 cases in 
which paralysis of the recurrent laryngeal nerves was a complica- 
tion of enlarged thymus. These are practically the only nerves 
which are likely to receive serious pressure as they pass through 
the thoracic inlet. Boyd^^ has called attention to the possibilities 
of this complication from the standpoint of anatomic studies. 
Based upon clinical observations, she has also suggested that the 
frequent inspiratory stridor, hoarseness or crowing cry ma}'^ be due 
to spasm of the vocal cords from irritation of the recurrent laryngeal 
nerves. Certainly, if a goiter in the neck, where there are no bony 
confines, can cause recurrent paralysis, it is easy to understand how 
much more readily the apex of the thjmiic wedge jamming up into 
the bony ring of the thoracic inlet can produce paralysis of these 
nerves. In our cases, confirmed by endoscopy, either the right or 
left cord has been paralyzed. Therefore, as either nerve may be 
involved it is quite possible that both can be. 

According to Jackson,® bilateral paralysis is rapidly fatal unless 
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immediate tracheotomy is performed. He has had to operate three 
times for bilateral involvement, but never for unilateral involvement. 
He has observed no bilateral cases since the advent of Roentgen 
therapy. We are inclined to believe that this condition or compli- 
cation may have been responsible for at least some of the thymic 
deaths in infancy . Jackson® states that recurrent laryngeal paralysis 
is more serious in infants than in adults because of the loose struc- 
ture of the laryngeal and pharyngeal tissues which aid in the obstruc- 
tion in the very young. 

Recurrent laryngeal paralysis usually persists for some time after 
the gland has been reduced to a safe size by appropriate treatment. 
A persistence of symptoms is then not due to thymic pressure, but 
the fact that symptoms persist should act as a warning to consider 
endoscopy unless they can be explained in a satisfactory manner. 
Recurrent paralysis is elusive to the roentgenologist because he 
cannot detect it, although he may sometimes suspect it through 
failure to demonstrate the ventricles of the larynx or because of 
suspicious but indefinite signs of high obstruction without ad^uate 
explanation. He should always have the possibilitj'’ of the compli- 
cation in mind. 

Atelectasis' and Droioned Lung. Enlargement of the thymus 
is likely to be present at or soon after birth. It interferes with 
proper aeration of the lungs. Chilling of the infant may cause 
further engorgement of the gland and the outpouring of secretion 
which cannot readily escape. Atelectasis may result from either 
lack of aeration or retained secretions. It may involve extensive 
or small areas. If widespread, there is likely to be the classical 
mediastinal shift to aid in the diagnosis. The so-called drowned 
lung from retained secretion will closely resemble atelectasis, espe- 
cially on the expiratory phase, although its nature is likely to be 
indicated in the inspiratory phase roentgenogram. Both of these 
conditions will clear up sooner or later after reduction in the size 
of the thymus. 

Difierential Diagnosis. Attention has been previously called to 
the fact that high respiratory obstruction may be due to many other 
causes than enlarged thymus, and our method of examination must 
include every other possible cause of obstructive phenomena. We 
are often too prone to be misled by the relative preponderance of 
the infantile thymus and to overlook other possibilities. Moreover, 
the physician who has had the unfortunate experience of observing 
cases of thymic death may be too hasty in ascribing obstructive 
phenomena to the thymus when they are due to other causes. 
Our experience has taught us that this is quite a frequent attitude 
on the part of many physicians. Many of the conditions that have 
been misleading are most surprising. Under the circumstances of 
personal experience we are obliged to list the following conditions 
as necessary for discussion under differential diagnosis: Foreign 



Fig. 1.— Normal thymus. Sagittal view of infant a few days old; expiratory 
phase, horizontal technique. Note the width of the thymic shadow. This is of no 
significance in diagnosis. The trachea is not deviated laterally. 














Fig. 2. Sagittal \dow of the same case as Fig. 1; inspirator^' phase. Note the 
decreased width of the thj'mic shadow. 


Fig. 3. — Lateral view of the same case as Figs. 1 and 2; expiratory phase. The 
arrow’i points to the trachea at the thoracic inlet. There is no buckling and no 
unusual narro-vidng of the lumen. A, pharynx (the fact that it is wide open during 
this phase indicates that the child was not crying properly or that this was not the 
point of full expiration); B, epiglottis; C, vestibule of the larynx. The vertical 
shadow behind this is that of the arj'tenoid cartilages. 



Fig. 4. — Lateral view of the same case as Figs. 1, 2 and 3 ; inspiratory phase. There 
is no buckling or narrowing of the trachea and, therefore, no thymic enlargement of 
an obstructive character in this case- 



Fig. 5. — Enlarged thymus in an infant, aged three weeks, indicated by a lateral 
deviation of the trachea during the expiratory phase. During the inspiratory 
phase it was almost in the midline. The lateral views showed buckling of the trachea 
at the thoracic inlet and too much narrowing on expiratory phase. 



IfiG. 0. Retropharj-ngeal abscess in a cliild aged seven months. (Referred by Dr. 
Tucker.) Note the wide retropharyngeal soft tissue space. 


Figs. 7 to 10.— Roentgenograms of an infant with clinical and roentgenologic 
evidences of enlarged thymus and upper respiratory tract obstruction and atelectasis 
of the right lung. Figs. 7 and 8 represent the condition of the chest and upper 
tract two days after premature delivery at eight months and five hours before 
treatment. Figs. 9 and 10 show the appearance seventeen hours after treatment. 



Fig. 7. — Lateral view, horizontal posture, inspiratory phase. There is marked 
narroning of the trachea as it passes through the thoracic inlet behind the apex of 
the thymus. This should not occur during this phase. The apex of the gland 
can be seen in this and the next figure. 



Fig. S. — Lateral view, expiratory phase. There is a little more than normal amount 
of tracheal collapse at the thoracic inlet. 
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bodies, retropharjTigeal abscess, tracheal and laryngeal stenoses, 
adenoids, asthma, whooping cough, meningitis, congenital heart 
conditions, congenital atelectasis, collapse of soft tissues and recur- 
rent laryngeal paralysis. The last three have already been discussed 
in detail. 

Foreign Bodies. One cannot always depend upon a history ot 
foreign-body inspiration in infancy, and especially those belonging 
to the nonopaque group. Opaque bodies should, of course, be very 
readily detected even aside from the obstructive phenomena they 
may produce. The detection of nonopaque bodies depends entirely 
upon the study of the obstructive respiratory phenomena they 
induce. Foreign bodies in the trachea produce signs of expiratory 
obstruction as a rule. Those below the bifurcation cause atelec- 
tasis, drowned lung or obstructive emphysema in the distribution 
of the bronchus affected. 

Retropharyngeal Abscess. As retropharyngeal and retrotracheal 
or retroesophageal abscesses will cause encroachment upon the air 
passages they may produce phenomena of high respiratory obstruc- 
tion which have quite frequently, in our experience, been mistaken 
clinically for those due to enlarged thymus. We have seen cases 
in which the preponderant thymus of infancy has even thrown the 
roentgenologist off the track and caused him to overlook an abscess 
responsible for the symptoms and to regard the thymus as the 
cause, whereas it was not abnormally large according to our esti- 
mations. The diagnosis of abscess is very easy if the technique 
advised is rigidly carried out and the condition may often be detected 
roentgenologically before it is suspected clinically. The diagnostic 
sign is a decided increase in the retropharyngeal or retrotracheal 
space (Fig. 6). The larger dimension of the retropharyngeal space 
during the expiratory phase in infancy may be confusing, but the 
narrowing during inspiration should correct any misapprehension. 
In the abscess case this narrowing does not occur. In the series 
of abscess cases reported by Hay^® from our department the retro- 
pharyngeal space measured one and a half to ten times the normal 
for the age of the individual. Unilateral abscess may be difficult 
to detect, but we were able to make a diagnosis in one such case. 

Case Report. — In this coimection it is worth while calling attention to a 
case recently examined by us in which the retropharyngeal space was tvdce 
that of the normal for the infant. The case was a cretin, aged four months, 
referred because of difficulty in breathing and dysphagia and a suspected 
thymic enlargement. There was no evidence of obstruction from the th3^- 
mus. Because pf the increased retropharjuigeal space shown by the lateral 
■\new a diagnosis of abscess was made. Endoscopic examination revealed a 
normal mucosa ndthout swelling but did show that the enormous tongue 
of the cretin was responsible for the respirator^’- and swallo-wing difficultj’-, 
partly because of its size and partly because it pushed the lar}^nx do^vnward 
and backu’ard. A rewew of our lateral roentgenograms showed that this 
v-as the case, and that the downward and baclavard displacement of the 
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larynx widened the retropharyngeal space. A contributing factor of more 
or less importance would be the thickened neck tissues of such a patient. 
This case is mentioned because of the difficulties in diagnosis which anyone 
may encounter in connection mth an infant cretin. 

Retropliarji-ngeal or retrotracheal abscess may occur at any age 
but varies as to causes and location at different age periods. In 
infancy and early childhood the most frequent cause is lymphatic 
extension of infections from all sources which may cause infections 
of cervical Ij^mph nodes. There is a very free lymphatic communica- 
tion to the loose retropharyngeal tissues, and lymph nodes are found 
even in this locality during early life. In the adult, on the other 
hand, the perforation b}’’ lodged sharp foreign, bodies such as fish 
bones, sw^allowed with food is the common cause, and for this reason, 
the abscess is usuallj^ retrotracheal or retroesophageal rather than 
retropharyngeal. Even though perforating foreign bodies such as 
pins, safety pins, jackstones and collar buttons are well recognized 
causes in children, they are relatively infrequent factors as compared 
with infections. It is, of course, necessarj'^ to exclude a large non- 
opaque foreign body in the esophagus, such as a piece of potato or 
bolus of meat, as the cause of a retrotracheal swelling, and also a 
growth in an adult. 

We have been able to diagnose abscess in 26 cases since roentgenol- 
ogy has been used for this purpose. Sixteen of the patients were 
children and .10 adults. In not a single instance was tuberculous 
caries of the spine found as a cause, although in 2 adult cases an 
accompanying osteomyelitis of the vertebrm resulting from gunshot 
injuiy wms detected. 

Stenoses of the Trachea or Larynx, Included in this group of 
obstructions are streptococcic infection of the larynx, acute diph- 
theritic infections, postdiphtheritic stenosis, scars as from trache- 
otomy wounds and congenital stenoses. Streptococcic infections 
of the larynx may cause considerable obstruction to respiration 
because of the narrowing of the lumen of this portion of the passage. 
The lateral view of the neck will show a decided narrowing of the 
lumen and absence of the ventricles. The arytenoids are likely to 
be swollen. This appearance can hardly be differentiated from the 
effect of acute diphtheria. 

We have encountered one case of acute laryngeal diphtheritic 
infection in the larynx. The condition was not diagnosed by us at 
the time, but the fluoroscopic and roentgenographic appearances 
denoting high obstruction for which no cause could be found called 
for an immediate endoscopic examination and Dr. Tucker found 
the condition in the larynx. At the present time we should be 
able to detect practically any severe inflammatory process in this 
structure. 

The postdiphtheritic cicatricial stenosis affects particularly the 
conus elasticus extending from the vocal cords to the first tracheal 
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ring. The loose tissues in this region, including the cords, are the 
seat of such intense inflammatory disease as to cause cicatricial 
contraction afterward, and the cords are usually approximated. 
In severe cases with perichondritis of the cricoid the larynx is more 
or less completely obstructed and the upper trachea is also found 
narrowed considerably or completely stenosed by rcentgenologic 
examination, probably because of the incomplete circumscription 
by the tracheal rings posteriorly . As pointed out by Hay,^'’ this is 
the main point of distinction between the appearances of post- 
diphtheritic stenosis and the obstruction caused by acute diphtheritic 
membrane, which obstructs the narrowest portion of the passage 
in the region of the vocal cords and immediately below. The 
inflammatory reaction in acute disease will also narrow the entire 
laryngeal air space. Postdiplitberitic stenoses are very common 
and should be readily detected, and if found in a thymic suspect, 
one must be able to decide as to whether or not the thymus is really 
encroaching on the trachea and just how much of an obstructive 
factor exists in the stenosis . 

There is no reason why traumatic scars and congenital stenoses 
should not be easily detected by careful technique. 

Adenoids. In one instance a thymic suspect was found to have 
no enlargement of the gland, but the shadow of a large mass of 
adenoid tissue was found to almost obliterate the nasopharynx. 

It may seem strange that such unusual conditions as are dis- 
cussed in connection with differential diagnosis should be confused 
with enlarged thymus, but there seems to be a tendency at present 
to place the blame for any trivial or serious respiratory abnormality 
in infancy upon this structure. The gland is often unusually wide 
to physical examination, and although this is not the real menace 
of the thymus, this very feature may tend to throw suspicion further 
upon it. Fortunately it is within the power of the roentgenologist 
to correct these unusual impressions. 

Asthma. Asthmatic cases are apt to be confusing to the roent- 
genologist for the reason that if the examination is made during an 
attack the phenomena observed during the two phases of respira- 
tion simulate those of high obstruction. While he may not And 
any evidences of thymic compression or distortion of the trachea, 
he may not be able to explain the phenomena. The best he can do 
IS to make a negative diagnosis of enlarged thymus. 

Whooping Cough. The associated tracheobronchitis and spasm 
of the glottis in this condition may be confusing at times. 

Meningitis. In connection with this condition we can cite one 
case which has been pre\dously reported^®- and which caused con- 
siderable confusion. 

Case Keport.— A cliild when seventeen days old was admitted to tlie 
iiospital as an emergency case because of sudden onset of cyanosis, catcbj" 
respiration, occasional twitcliing of the extremities and, later, general con- 
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vulsions. It had been sent in as a case of enlarged thymus and tins diagnosis 
was more or less accepted. Careful fluoroscopic and roentgendgraphic 
study failed to show any of the signs of thymic enlargement, no e^ddences 
of respiratory obstruction and nothing abnormal in connection mth the 
lungs. The cliild died soon after the examination and a postmortem cis- 
ternal puncture proved the presence of a streptococcic meningitis. It is 
worthwhile considering the possibility of blame upon the treatment had 
the examination not been made or a negative roentgenologic th^Tnic diag- 
nosis not rendered and the child been treated on the basis of the clinical 
suspicions. 

Congenital Atelectasis. We have become convinced that in some 
cases of congenital atelectasis the lack of aeration of the lungs may 
be due to the obstruction offered by an enlarged thymus, and that 
the nonaerated portions of the lungs may clear up after treatment. 

Congenital Heart Conditions. Some of the clinical phenomena 
arising from congenital heart lesions may be confused with those of 
enlarged thymus, or both conditions may coexist. We have had 
2 cases in which a congenital heart condition existed, and one of 
them has many points of interest: 

Case Report. — An infant, aged five weeks, was referred for examination 
for enlarged thymus because of marked cyanosis and some obstruction to 
breathing. Roentgenograms showed considerable buckling of the pos- 
teriorly displaced trachea over the apex of the thjmus during the inspiratory 
phase and there was more than the usual amount of e>g)iratory collapse. 
A treatment was given on the basis of these findings, although it was not 
thought likely that the tracheal compression as shown was responsible for 
all of the cyanosis. Two other possibilities Were considered — pressure upon 
the left pulmonary artery or a congenital heart lesion. The cyanosis was 
somewhat improved by the treatment but still continued. Another appli- 
cation was made two weeks later and the baby stopped breathing just at 
the termination and was thought to be dead. Artificial respiration was the 
only recourse in the emergency and was fortunately successful. Another 
examination made about two months later showed no tracheal buckling and 
no unusual collapse. In view of this improvement it was thought probable 
that the continuance of cyanosis was due to a congenital heart lesion, 
although this could not be confirmed by roentgenologic studs’’. Eleven days 
later, a tliird examination showed a recurrence of the ewdences of thsmic 
enlargement and an emergency treatment was given. Over a period of 
two more months two examinations still showed enlargement and two 
treatments were administered. The baby died the day following the last 
treatment. 

Autopsy revealed the following conditions; The thsmus was very small 
but the apex extended well up into the neck through the thoracic inlet. Evi- 
dently the lymphoid structure had been very much reduced by treatment 
and the continued enlargement was due to the heart condition, "i^tiien the 
thjmus was removed the thoracic inlet would just admit the index finger, 
which shows the scant room for aU the structures passing through tins 
rigid bonj’ ring. There was a congenital heart lesion consisting of a trans- 
position of the aorta and pulmonary artery and a patulous interventricular 
septum. The anomalj’ was not compatible mth life. 

The baby had considerably more than the usual amount of treatment 
over a period of five and a half months, although the total application in 
this time was considerably less than 2 erythema doses. The marked effect 
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of this upon the lymphoid structure was well shown at autopsy. The apex 
of the gland was in an unfavorable location and conducive to pressure. 
The gland, in itself, ma 3 ’' not have been too large if the congenital heart 
condition had not existed, and the latter may have been a decided factor 
in causing engorgement which would not be affected by treatment. Never- 
theless, the reduction in Ijmiphoid tissue by treatment undoubtedly reduced 
the menace of the engorged gland for a time. 

Treatment. We have always felt certain, ever since it was our 
privilege to discuss the first presentation on the Roentgen treatment 
of enlarged thymus by Lange^ in 1911, that the effect of the irra- 
diation was upon the lymphoid tissue of the gland. It was well 
known to us through our experience in the treatment of leukemia 
that embryonal types of lymphoid tissue were extremely susceptible 
to irradiation even wdth very small doses. 

There seems to be some misunderstanding and even skepticism 
in regard to the rapid effect of irradiation in reducing the size of the 
thymus. As earlj^ as 1905, our irradiation work carried out in con- 
junction with experimentation by EdsalP®* showed that enor- 
mous amounts of waste tissue products were very rapidly liberated 
by irradiation over the spleen in leukemic cases. Aldrich^^ states 
that the results obtained from radiotherapy are often too rapid to 
be explained by a reduction in the size of the thymus. This sup- 
position, we believe, may be refuted by the following case recently 
treated and most carefully studied because of the important status 
of the patient: 

Case Report. — The_ infant was prematurely delivered at eight months. 
For an hour or two it was exposed to cold and there was afterward an 
unusual outpouring of respiratory-tract secretion and the infant choked 
considerably. _ This was followed by attacks of shallow respirations and 
cj'^anosis coming on everj'’ two or three hours. It was given oxygen and 
carbon dioxid inhalations each time and unproved and then another attack 
would_ occur. These phenomena continued for two daj'-s and atelectasis 
was diagnosed and the question of enlarged thjrmus arose. At this time 
the prognosis was considered very grave. A Roentgen examination showed 
marked narrowing of the trachea at the thoracic inlet and dro'svned lung 
On the right side (Figs. 7 and 8). The infant was given a Roentgen ray 
treatment five hours later. After one hour the ox^'^gen and carbon dioxid 
were no longer necessary, and a second examination made in seventeen 
hours showed a normallj'- patulous trachea and a disappearance of the 

lung (Figs. 9 and 10), and the patient had no further respiratory 
Qiniculty. 

It has been frequently stated that chilling of an infant followed 
by the outpouring of secretion is likely to be followed in turn by an 
associated engorgement of the thymus. This may be true, but 
irradiation of the gland will not reduce engorgement directly. In 
another case, treated by us, the engorgement factor may have plaj^ed 
a part in the fatal outcome. A newborn and cyanotic infant was 
brought into our clinic on a cold day and an enlarged thjnnus was 
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found by examination. The father was keeping up artificial respira- 
tion under instructions from the physician. Treatment was given 
immediately. The father was requested to leave the baby in the 
hospital to be watched and given oxygen inhalations. He refused 
to do this and took the infant home again in the cold and it died, 
even though artificial respiration was continued by the father. It 
will be explained later that oxygen and carbon dioxid inhalations 
are far preferable to artificial respiration, which may be even danger- 
ous. This case, by the way, is the only mortality we have experi- 
enced in connection with enlarged thymus treatment with the 
exception of the two congenital heart cases previously and subse- 
quently mentioned. The latter deaths were not results of the thymic 
condition, however. We have treated 315 cases of enlarged thymus 
from 1912 up to April, 1930. Of these 271 have been treated since 
1924. 

The second congenital heart case just referred to is of interest, 
first, because of the combination of symptoms arising from the 
cardiac condition and a slightly enlarged thymus which may or may 
not have resulted directly therefrom, and, second, for the reason 
that the autopsy showed the decided effect of slight irradiation 
upon the gland. 

Case Report.— The baby, when two months of age, was referred to us 
by Dr. Gittings for examination for suspected thymic enlargement because 
of difficult respiration, slight cyanosis and failure to gain in weight. Roent- 
gen examination showed a dense but not wide thjmuc shadow in the sagittal 
views, but there was some lateral deviation of the trachea. The lateral 
views showed slight posterior buckling of the trachea over the apex of the 
thymus at the thoracic inlet, but no abnormal narrowing. The cardiac 
shadow was considerably enlarged to the left. An increased density of the 
right lung with mottling was interpreted as evidence of drowned lung or 
retained secretion from partial obstruction of the right main or upper lobe 
bronchus. There was e-sddence of considerable soft-tissue collapse into the 
larynx. The infant immediately received approximately one-sixth of an 
erythema dose of Roentgen rays over the thymic area. Its condition did 
not improve and a similar dose was administered two days later, maldng 
in all not over one-third of an erythema dose at the skin surface. At this 
time, because of a systolic murmur and the enlargement of the cardiac 
shadow, a congenital heart lesion was suspected clinically, and we advised 
against further treatment. Another examination on the sixth day showed 
the heart shadow to be larger, the th 3 Tnic shadow somewhat smaller and 
normal by lateral views and the lung appearance unchanged. The respira- 
tory difficulties continued. The baby died fifteen days after the first 
examination and treatment. Autopsy revealed the following conditions: 

The thymus was quite small, being approximately 2 by 3.5 cm. in size, 
and evidently could not at this time cause high obstruction unless possibly 
under the stress of considerable engorgement. There was a patent ductus 
arteriosus wMch produced some stenosis of the aorta at the site of the anas- 
tomosis. The aortic arterial blood was shunted into a dilated common 
pulmonary artery coming off from the right ventricle. From this the right 
and left puhnonary arteries arose. Dilated right ventricle and auricle 
compressed the right lower lobe bronchus and possibly the main bronchus. 
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This was a borderline thymus case and the cardiac condition 
could have caused the very slight enlargement. The lateral tracheal 
shift was probably a result of the heart condition. The noticeable 
decrease in the size of the thjmius by roentgenologic study was con- 
firmed by autopsy, and showed the effect of a small dose of irradia- 
tion. This death occurred just at the completion of this presenta- 
tion, and microscopic studies of both cases are just available. In 
both glands there was a decrease in the cellularity of lymphoid 
structure. Fibrous tissue was concentrated from diminished size 
of the glands. The epithelial structure was not changed in any 
way. 

As previously stated, we have been led to assume, by the pre- 
ponderance of evidence at hand that our treatment is directed 
toward the reduction of excessive lymphoid tissue in a structure 
that from its location, anatomic relations and its contour is capable 
of exerting obstructive pressure upon the upper respiratory tract 
during infancy. The diminution in the amount of lymphoid tissue 
by irradiation seems sufficient to reduce the size of the gland to a 
safe limit whereby it no longer can act as a menace to respiration. 
It is possible that some of the other theories in regard to thymic 
death or the potential dangers inherent in the thymus may be true 
or the conditions they represent act as contributing factors and the 
treatment may have the same desirable ultimate effect brought 
about in a different manner. Aldrich^^ has recently proposed a 
very interesting theory in connection with the combination of con- 
ditions considered by various authors as status lymphaticus, 
enlarged thjmius and some of the phenomena of vagotonia. 

He calls attention to the experimental work leading up to the 
possible assumption that vagotonia may result from an autonomic 
imbalance on the basis of suprarenal insufficiency. As the supra- 
renals of the newborn undergo partial involution during the first two 
weeks, suprarenal function may be reduced too far in some instances, 
and if it reaches a sufficiently low point vagotonia may be induced. 
Suprarenal insufficiency may in addition lessen blood-sugar response 
to unusual demands and lead to hypertrophy of lymphoid struc- 
tures, including the tlijonus. 

Aldrich quotes Waldbott^® as reporting beneficial results in bron- 
chial asthma following irradiation over the spleen. This is, of 
course, another extensive lymphoid structure, Peterson-*^ is quoted 
as stating that irradiation over any large lymphatic stimcture may 
result in an effect antagonistic to the vagus, possibly due to a non- 
specific protein reaction resulting therefrom. If, therefore, relief 
from vagotonia could result from a nonspecific protein reaction 
following irradiation of lymphoid tissue, the thymus, being one of 
the large masses of such tissue would be the preferable structure to 
treat, and would be preferable to the spleen. 

If all of these theories should be true; if suprarenal insufficiency 
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should be a cause of thymic hypertrophy; if vagotonia should be 
responsible for certain symptoms believed to be associated with 
enlarged thymus or adding to their complexity and they can be 
relieved by the elaboration of nonspecific protein; or if, on the other 
hand, the sjmiptom complex .of obstructive breathing can be laid 
to a purely mechanical factor inherent in a structure undergoing 
developmental changes in infancj'’, the treatment remains the same. 
V agotonia and its relief by nonspecific protein elaboration through 
treatment of a lymphoid structure might be used as an explanation 
of the results obtained in the relief of pylorospasm and of supposed 
asthma, especially in older children, by irradiation over the thjunic 
area. 

Treatment Technique. In the treatment of enlarged thymus we are 
dealing with a lymphatic structure wliich is extremely susceptible to irradia- 
tion. There is no necessity to apply a larger dose than is absolutely neces- 
sary to reduce the gland to a safe size. As long as we do not know the exact 
effects of the elaboration of tissue products, it is not wise to give more than 
just enough treatment to accomplish the desired results. Such a dose could 
not impair any glandular secreting function of the th 3 rmus. The exact dose 
will depend upon the age and size of the child and the thickness of the chest 
wall. In verj’- early infancy we employ from one-tenth to one-fourth of a 
mild skin erythema dose with the folloudng factors: 130 K.V., 5 mm. alum- 
inum filter, 05 inches target sldn distance. Only the entire thymic area is 
exposed. From the fourth month to the end of the first 3 ’^ear, from one- 
third to one-half an erythema dose is emploj'-ed, depending on the age and 
size of the child. Most of the patients are young infants and the dosage is 
small. No treatment is ever given until after we have had the opportunity 
of making a thorough study of the neck and chest. 

After the first treatment, the baby is to be seen by the pfij'^sician as often 
as may seem necessary, and if at the end of a week or ten days, there is any 
persistence of symptoms, a second application is given. If there is any 
doubt as to the necessity for this, another examination is made. Further 
treatment maj'' be necessary, but the average number of applications is 
two, not including recurrences. Recurrences are to be expected in a fairly 
large percentage of cases, and require treatment. 

During aU examinations and treatments care should be observed in not 
permittiug infants to become chiUed, for reasons that have already been 
suggested. Parents should be warned to keep the child warm on the way 
home. 

In preparation of the infant for treatment it is securely wrapped in a sheet, 
but given ample breathing room. With the baby on its back, the sheet is 
then fastened with large safety pins between each arm and the body and 
between each lower extremity to the mattress of the table. A canvas band 
6 inches broad, with sand bags at each end, is placed across the Icnees to keep 
the legs down. A sand bag is placed against each side of the head and 
another sand-bag band is placed across these to keep the head down. It 
does not cover more than the forehead, and a folded towel is placed between 
the band and the skin. An opaque rubber sheet is placed over the entire 
body below the thymic area. A fenestrated lead shield is placed over the 
chest, neck and chin so that only the thymic area will be exposed. 

If the infant is breathing badlj’’ and there is danger of cessation of respira- 
tion in a very serious case that is not struggling, we advise against fixation 
of the restraining sheet to the mattress in order that measures for resus- 
citation may be inaugurated quickly should occasion arise. The really 
serious cases are apt to keep quiet without restraint. 
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During the treatment of all thymus cases the infant should be 
carefully watched by a physician member of the staff who will be 
able to act quickly in case of any untoward obstructive manifesta- 
tions. 

The question naturally arises as to the best procedure to follow 
in case resuscitation measures are required for suspended respira- 
tion. The natural inclination of most of us has been to raise the 
baby into the erect posture. Jackson^ states, however, that thymic 
tracheostenosis is worse in the erect posture, and yet all of us have 
seen respiration' begin when the child is raised up. What we 
probably do under the circumstances is to raise the head up and 
straighten the trachea and thus relieve a certain amount of buckling 
over the apex of the thymus. One of our first efforts, therefore, 
should be to straighten the head and trachea. The next natural 
inclination would be to practice artificial respiration. In this con- 
nection, Jackson® further states that artificial respiration is useless 
in arrested respiration from enlarged thymus because air cannot 
be drawn into the lungs, although it can be forced out. We have 
had one experience in which artificial respiration did revive a baby 
after it stopped breathing (congenital heart case previously referred 
to). It is possible that engorgement of the thymus may decline 
to a certain extent after breathing ceases, and artificial respiration 
may revive the child. Certainly, if it does not do so very quickly, 
mouth-to-mouth insufflation should be at once adopted as the pref- 
erable and safer method of resuscitation. 

A very serious thymic case requires very great care after treat- 
ment during the period before irradiation takes effect. This is 
particularly applicable in the newborn, especially when exposed 
to cold. Such a baby is likely to have atelectasis or drowned lung 
or both along with the thymic obstruction. It needs oxygen and 
it requires respiratory stimulation. A mixture of 95 per cent oxygen 
and 5 per cent carbon dioxid answers the purpose admirably as pro- 
posed by Henderson.25 We have observed 2 cases recently in which 
the inspiration of such a mixture with the tube outlet at the mouth 
kept the patients breathing safely until the crisis was passed in a 
very few hours. 

Summary. 1. The stand is taken that the thymic menace in 
infants and young children is largely a matter of traeheal stenosis, 
mded by relaxation of the soft tissues of the upper respiratory tract, 
rile complication of recurrent laryngeal paralysis is a most serious 
one. 

2. The diagnosis of thymic enlargement has been based in the 
past largely upon erroneous roentgenologic evidences. The only 
definite and reliable signs of an enlarged or potentially dangerous 
.?Iand are abnormal narrowing or buckling of the trachea at the 
thoracic inlet as it passes over the apex of the gland, and as shown 
m only the lateral view of the chest, and lateral deviation of the 
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trachea as shown by the sagittal view. Unusual width of the gknd 
shadow is of no particular significance, and a gland producing a 
narrow shadow is likely to possess far more inherent danger than a 
wide one, as shown by the sagittal roentgenogram. 

3. The naturally preponderant gland of infancy may be blamed 
for obstructive phenomena for which it is in no way responsible. 
The examiner must adopt such a roentgenologic technique as will 
enable him to detect anj^ other form of upper respiratory tract 
obstruction which lie may be able to show, such as foreign bodies, 
both opaque and nonopaque, the effect of obstructive specific 
laryngeal infections upon the lumen of the larynx, postdiphtheritic 
and other forms of acquired or congenital stenoses, retrophar;^mgeal 
or retrotracheal abscess, adenoids, atelectasis and unusual collapse 
of soft tissues. He must have in mind eertain conditions that may 
confuse the diagnosis, and must call attention to them when no 
discoverable obstruction is apparent, such as asthma, whooping 
cough, meningitis and congenital heart lesions. The complication 
of recurrent laryngeal paralysis must be considered when symptoms 
persist after apparently adequate reduction in the size of the gland. 

4. Roentgenologic studies of the respirator}^' organs of infants 
and young children should always include the chest, neck and naso- 
pharjmx. Sagittal and lateral views must always be made during 
both phases of respiration, and preferabl}'- in the erect posture. 
The technique is fully discussed. 

■ 5. The treatment of thymic enlargement of infancy is discussed 
in full detail. 


bibliography. 

1. Lange, S.; X-ray Therapy of Enlarged Thymus, Am. Quart. Roentgenol., 
1911, 3, 1. 

2. Marine, D.; Status Lymphaticus, Arch. Pathol., 1928, 6, 661. 

3. Kopp, J.; Denkwurdigkeiten in der arztlichen Praxis, Franlcfurt a. m., 
1830, vol. 5 (referred to by Marine) . 

4. Jackson, C.: Thymic Tracheostenosis, Tracheoscopy, Thymectomy, Cure, 
J. Ajcq. Med. Assn.j 1907, 48, 1753. 

5. Jackson, C.: Peroral Endoscopy and Laryngeal Surgery, St. Louis, Laryngo- 
scope Company, 1915. 

6. Jackson, C.: Personal communication. 

7. Jackson, C.; Bronchoscopy and Esophagoscopy, Philadelphia, IV. B.Baund- 
ers Company, 1927. 

8. Noback, G. J.-. Contribution to Topographic Anatomy of the Thymus Gland, 
With Particular Reference to Its Changes at Birth and in the Period of the Newborn, 
Am. J. Dis. Child., 1921, 22, 120. 

9. Paltauf, A.: Ueber die Beziehungen der Thymus zum plotzlichen Tod, 
Wien. Min. IVchnschr., 1889, 2, 877 ; 1890, 3, 172. (Referred to by Marine.) 

10. Wiesel, J.: Zur Pathologic des chromafRnen Systemes, Virchow’s Arch. f. 
path. Anat., 1904, 176, 103. (Referred to by Marine.) 

11. Kundrat, R. V.: Wien. klin. Wchnschr., 1895, 8, 1, 26, 44, 64. (Referred to 
by Marine.) 

12. Blake, J. A.: The Surgical Aspects of Status Lymphaticus, Ann. Surg., 
1902, 35, 745. (Referred to by Marine.) 

13. Symmers, D.: Status Lymphaticus, Am. J. Dis. Child., 1917, 14, 463. (Re- 
ferred to by Marine.) 



imarine: pathogenesis of graves’ disease 


767 


14. Svehla, K: Ueber die Einwirkung des Tbymussaftes auf den Blutkreislauf 
und fiber die'sogenannte Mors thymica der Kinder, Wien. med. Bl., 1896, pp. 723, 
740, 757, 775, 791, 806, 821, (Referred to by Marine.) 

15. Eschericb, K.; Bemerkungen iiber den Status Lympbaticus der Kinder, 
Berl.'klin. Wcbnscbr., 1896, 33, 645. (Referred to by Marine.) 

16. Pancoast, H. K., and Pendergrass, E. P.: Roentgenologic Diagnosis of 
Disease of the Upper Respiratory Tract in Children, Am. J. Roentgenol, and Rad. 
Therap., 1930, 23, 241. 

17. Pancoast, H. K.; Roentgenology of the Upper Respiratory Tract, With 
Special Reference to Enlarged Thymus and Its Differential Diagnosis; presented 
before the Interstate Post-Graduate Medical Association of North America, 1929. 
To be published in Transactions. 

18. Pendergrass, E, P.: New Arrangement of Bucky Diaphragm for Encephalog- 
raphy, Am. J. Roent. and Rad. Therap., 1928, 19, 482. 

19. Remer, J., and Belden, W. W.: Roentgen Diagnosis and Therapy of the 
Thymus in Children, Am. J. Roent. and Rad. Therap., 1927, 18, 119. 

20. Hay, P. D.; The Neck Roentgenologically Considered, New York, Paul B. 
Hoeber, Inc., 1929. 

21. Boyd, E.; Growth of the Thymus, Am. J. Dis. Child., 1927, 33, 867. 

22. Aldrich, C. A.: Symptoms of Vagotonia and Thymic Hypertrophy, J. Am. 
Med. Assn., 1930, 90, 1119. 

23. Waldbott, G. L.; Roentgen Ray Treatment of the Spleen in Asthma and in 
Related Allergic Disease, Arch. Int. Med., 1928, 41, 683. (Quoted by Aldrich.) 

24 Peterson, W. F.: Splanchnoperipheral Balance During Chill and Fever, 
Arch. Int. Med., 1927, 40, 575. (Quoted by Aldrich.) 

25. Henderson, Y.; The Prevention and Treatment of Asphyxia in the Newborn, 
J. Am. Med. Assn., 1928, 90, 583. 

26. Pancoast, H. K. ; The X-ray Treatment of Leukemia and Other Diseases of 
the Blood-making Organs, Trans. Am. Roentgen Ray Soc., 1906, p. 169. 

27. Pancoast, H. K.: Experimental and Practical Applications of the X-rays in 
Diseases of the Blood and Blood-forming Organs, Univ. of Penn. Med. Bull., 1907, 
19, 282. 

28. Musser, J. H., and Edsall, D. L.: A Study of Metabolism in Leukemia, 
Under the Influence of the X-ray, etc., Univ. of Penna. Med. Bull., 1905, 18, 174. 


remarks on the pathogenesis of GRAVES’ DISEASE.* 

By David jMarine, M.D., 

DIRECTOR OF LABORATORIES, MONTEFIORE HOSPITAL, NEW YORK CITY. 

Since Dr. Crile is to discuss the surgical treatment of goiter, 
while I am listed to say a few words on the etiology of Graves’ dis- 
ease from the standpoint of the laboratory worker, I would like 
to state my general view regarding the treatment of Graves’ disease 
before going on with the main subject for discussion. I am entirely 
in agreement with the surgeons that in selected cases the best 
Available treatment, at present, is a well-appointed partial thyroid- 
ectomy. I do not believe this is a rational therapy and am con- 
vinced that when the etiology of Graves’ disease is fully understood, 
«a more rational treatment will be worked out. Twenty years ago 
It was difficult to get an audience if one stated that the cause of 
Graves’ disease was unknown. Today this is changed. I have long 

* Prcpontcd at a meeting of the New York Physicians Association, May 28, 1930. 
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been one of those who believe that we must look beyond the thyroid 
for a solution of so complex a problem. The fact that controversy 
still involves every phase of the question of Graves’ disease proves 
how complex the problem is. 

Classification. The clinical manifestations are so typical and yet 
so atypical and variable that they have given rise to a great many 
classifications, even to the point of differentiating separate diseases 
from what is probably only varieties. This has caused a great 
deal of confusion. It would be much simpler and more accurate in 
the present state of our knowledge to divide Graves’ disease primar- 
ily into acute and chronic forms, and to divide each of these headings 
into complete and incomplete forms. This would eliminate such 
terms as toxic adenoma, adenomatous goiter with hyperthyroidism, 
thyrotoxicosis, and a host of other more or less indefinite terms. 

Pathologic Anatomy.^ As regards the pathologic anatomy of 
Graves’ disease, the changes in the thyroid gland have certainly been 
overemphasized during the past forty years. Opinions as to the 
significance of thyroid changes have varied from the view that they 
are constant and specific to the view that they are neither constant 
nor specific. I hold an intermediate position, namely, that they are 
constant but not specific. If one allows for the stage of the disease 
and the age of the patient it cannot be denied that hjq^erplasiapf 
some degree will eventually occur in all cases if not inhibited by 
iodin or by some other means. I had the very fortunate opportunity 
between 1905 and 1915 of studying the thyroids from several hun- 
dred cases of Graves’ disease in Dr. Crile’s Clinic in Cleveland 
during our studies on endemic goiter. The hyperplasia, however, 
appears in no way different from the hyperplasia seen in other 
clinical associations. Thus iodin involutes the h^T^erplasia of 
Graves’ disease as certainly as it does any other thyroid hyper- 
plasia. The regeneration of the thyroid in Graves’ disease is iden- 
tical with the regeneration of the thyroid following partial removal, 
and we early came to the conclusion that the thyroid gland is a 
very labile tissue with a single definite morphologic cycle which can 
be repeated as often as is necessary in response to stimuli that reduce 
the iodin store below the critical level. When the iodin store again 
rises, involution to the colloid state sets in. Much has been made 
of the occurrence of islands of hyperplastic thyroid tissue in cases 
of Graves’ disease with long-standing goiter. This is due to the fact 
that, the thyroid being a cystic organ, different groups of follicles 
stand in different relations to the blood supply, and those with the 
better blood supply regenerate earlier. 

Adenomas of the thyroid as a rule do not react to iodin in this 
uniform manner but they tend to repeat a similar cycle in a very 
modified form. 

The next most prominent feature of the pathologic anatomy of 
Graves’ disease is the hyperplasia of the lymphoblastic tissues— 
the thymus, spleen and regional lymph glands. Marldiam (1856) 
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first noted the occurrence of thymus hyperplasia in this disease and 
Marie" (1889) was the first to suggest that the hyperplastic thymus 
was a regenerated thymus. Thymus hyperplasia is present in 75 per 
cent of complete cases occurring in individuals under thirty years 
of age and it is seen less frequently in cases over this age.^ This 
hyperplasia of the lymphoblastic tissues is reflected in the peripheral 
blood as a relative lymphocytosis up to 60 per cent of all leukocytes. 
Theodore Kocher^ stressed the diagnostic value of this fact, but 
today we do not consider it important because other clinical con- 
ations associated with lymphoblastic overgrowth, as for example 
. Addison’s disease and status lymphaticus, also have relative lympho- 
toses. Lymphoid hyperplasia also occurs in the thyroid gland and 
is tremendously increased in cases that have been subjected to 
prolonged iodin medication. The significance of the thymus and 
lymphoid hyperplasia has been variously interpreted. Haberer® 
and von Milculicz thought the thymus produced a toxic substance 
responsible for many of the symptoms and advocated thymectomy 
as a treatment. In this country the late Professor Halsted also 
did considerable work on this hypothesis. Prom the experimental 
standpoint the lymphoblastic hyperplasia looks more like an antag- 
onistic reaction against an excessive thyroid secretion and a com- 
pensatory reaction against some suprarenal-gonadal insufficiency. 
Thus removal of the thyroid hastens atrophy of the thymus gland, 
while removal of the suprarenals in animals causes regeneration of 
the thymus and a clinical and pathologic condition resembling 
status lymphaticus. This leads to the question of the constitutional 
state underlying Graves’ disease, the so-called Graves’ constitution. 
Some hold that it is always congenital, but I think it also can be 
acquired. As we have many times pointed out, we believe that 
Addison’s disease, Graves’ disease and status lymphaticus are 
closely related states and that all three are intimately associated 
with the insufficiency of some secretion of the suprarenal cortex 
and gonads. In Graves’ disease the suprarenals are usually small. 

Last, under pathology, I would like to point out the frequency 
of atrophic changes in the liver. These are of the cirrhotic type 
and may go on to a well-marked Laennec cirrhosis. It occurs in 
long-standing cases and I have looked upon it as a manifestation of 
exliaustion atrophy. 

Etiology. In the remaining time I would like to call attention to 
some clinical and experimental evidence which I think support the 
, view that a deficiency of some internal secretion of the suprarenal 
cortex and sex glands is one of the fundamental factors in the 
etiology of Graves’ disease, and that the thyroid changes actually 
represent a compensatoiy mechanism, although often an injurious 
one. 

1. Sex and Age. Everyone knows that Graves’ disease is from 
three to six times more common in the female, that is, about the 
same incidence as in sporadic simple goiter. The reason for this 
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is not yet clear. As regards age, the disease is comparatively rare 
before puberty and in the cases occurring after this period I think 
we can discern two groups: First, those from puberty to the age 
of thirty years and, second, those occurring during the period of 
decline in sexual life— in the female roughly between forty-five 
and fifty-five years and in the male between fifty-five and sixty-five 
years. The cases occurring early in life I would concede as belonging 
to the group with the inherited or congenital constitutional anlage 
which I stated a moment ago is akin to the constitutional defect 
of status lymphaticus, while the cases developing around the deeline 
of sexual life belong to the group in which the constitutional defect 
may be acquired. Warthin recently expressed the view that you 
are born a potential Graves’ disease or you cannot get the disease. 
I do not agree with this view and believe that our studies on the 
effects of sublethal injury of the suprarenal gland bear this out. 

2. Experimental Suprarenal Cortex Injury. In the rabbit 
and cat with intact thyroid a transient symptom complex can be 
produced by sufficient but sublethal injury to the suprarenals which 
closely resembles Graves’ disease. The outstanding symptoms are 
increased metabolism, beginning between the third and sixth day 
and lasting from a week to several months, myasthenia, regeneration 
of the thymus and hypertrophy of the lymph glands, increased 
appetite, increased irritability and hypersusceptibility to drugs. 
This is only a crude reproduction or glimpse of the natural disease. 
One obvious reason for this crudeness is that the suprarenal gland 
is at least a dual gland whose functions are to some extent antag- 
onistic, and in injuring the cortex we of necessity cripple the epi- 
nephrin-producing medulla. Epinephrin is the most powerful acti- 
vator of metabolism known, and there is a good deal of evidence 
that this function is not impaired until late and may even be 
increased in early Graves’ disease. 

3. Involution op the Suprarenal Cortex in Infants.® A 
condition somewhat resembling the experimental suprarenal injuries 
which I have just referred to occurs normally in newborn infants, 
namely, the involution of the suprarenal cortex. As you know, the 
cortex of the newborn infant is unusually large and involution of 
this hypertrophic cortex begins about the eighth day of extrauterine 
life, irrespective of whether the infant is a full-term or a premature 
birth. This involution causes a striking decrease in the volume of 
the cortex during the next four weeks. We have shown by daily 
metabolism studies on 10 infants from birth to their thirty-fifth 
day that coexistent with this rapid involution of the suprarenal 
cortex there is a rapid increase in heat production. Thus the heat 
production in normal infants has been found by various workers 
(Benedict, Murlin) to average 1.88 calories per Idlogram per hour 
during the first seven days of life. Then between the eighth and 
fourteenth days it rises about 16 per cent. Our explanation of the 
hypertrophy of the suprarenal cortex in intrauterine life is that it 
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has sometliing to do with controlling or inhibiting the rate of tissue 
oxidation, and after birth this overgrowth involutes in order to 
increase heat production. 

4. Suprarenal Emulsions in the Treatment of Graves Dis- 
ease. A great number of glandular products have been used in 
the treatment of Graves’ disease without much benefit. We have 
tried in an experimental way most of them, and so far have found 
only one that has any notable effect, namely, the suprarenal cortex.^ 
Ovarian and corpus luteum emulsions have a similar but less 
marked effect. In over 50 cases we have found that feeding a 
glycerol emulsion of very fresh ox suprarenal cortex (glands from 
which 90 per cent of medulla has been removed) causes a striking 
gain in body weight and in muscle strength. These effects quite 
constantly begin to appear after two weeks of feeding. We have 
not been able to obtain these effects with air-dried preparations, 
and the value of the emulsion deteriorates rapidly on exposure to 
air. We look upon tliis effect as further evidence that the supra- 
renal cortex and sex glands produce an easily oxidizable substance 
which plays an important role in protecting the individual from 
Graves’ disease, and the loss of which is an important factor in 
the cause of Graves’ disease. Just as in the case of the experimental 
injuries to the cortex and the spontaneous involution of infants, 
we think the cortex produces a substance which tends to regulate 
or control thyroid activity, which is deficient in Graves’ disease, 
whereas the medulla produces a very powerful activator of the 
thyroid secretion which is not impaired in the developmental stages 
of the disease. 

5. Last, I would like to refer to a case of Graves’ disease which 
more nearly suggests the experimental production of this disease in 
man than any of the case reports with which I am familiar. The 
case was called to my attention by Dr. B. S. Oppenheimer. The 
patient, a physician, aged about forty years, developed what was 
considered a retroperitoneal sarcoma and was given prolonged deep 
Roentgen ray therapy. After about two years of this therapy the 
patient first noted symptoms which later proved to be the earl}’" 
symptoms of Graves’ disease, and after six months more of the 
Roentgen ray therapy he developed complete Graves’ disease for 
which a partial thyroidectomy was performed and 'was followed 
by great improvement, though he still has marked exophthalmos 
and other vestigial signs of the disease. Without any knowledge 
of the experimental work bearing on the possible relation of the 
suprarenal cortex and sex glands to the etiology of Graves’ disease, 
tin's patient liad come to the conclusion that there "was some con- 
nection between the deep Roentgen ray injury of the suprarenals 
and the onset of Graves’ disease. 

In conclusion, I would like to point out that while the view that 
Graves’ disease is essentially a thxToid disease still is the prevailing 
one, and while therapy should still be based on this assumption, 
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I am convinced that a much more fundamental disturbance lies 
in a deficiency of some function of the suprarenal cortex and sex 
glands, which either provides another means of promoting tissue 
oxidations or has to do with the regulatory control of these oxida- 
tions. The most outstanding manifestation of Graves’ disease is 
clearly a loss of control over these oxidation processes, and as a 
result of this there occurs a physiologic attempt toward compen- 
sation by an increased production of the thyroid hormone. 
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THE SIZE OF THE HEART IN GOITER. 

A Teleroentgenographic Study. 

By Lewis M. Hurxthal, M.D., 

PHYSICIAN, MEniCAn DHPABTMENT, HAHEY CEINIC, BOSTON, MASS., 

AND 

, O. J. Menard, M.D., 

ASSISTANT PHYSICIAN, MEDICAH DEFAETMENT, EAHEY CIjINIC, BOSTON, MASS., 

AND 

M. E. Bogan, M.D., 

ROENTGENOLOGIST, EAHEY CLINIC, BOSTON, MASS. 

(From the Medical Department, Lahey Clinic, Boston, Massachusetts.) 

The question of cardiac enlargement as the result of hyperthyroid- 
ism has long been unsettled. One gains an impression from the 
literature that cardiac enlargement from hypertrophy or dilatation, 
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or both, is a frequent finding in hyperthyroidism and that it is due 
in some way to the disease in question. Many statements have 
been made without adequate statistical evidence to support them. 
We felt it desirable, therefore, to study by Roentgen ray a con- 
secutive series of 100 patients with hyperthyroidism and compare it 
with an equal number of patients with nontoxic goiter. 

In determining the size of the heart in any individual, the question 
of slight degree of hypertrophy or dilatation is difficult to settle. 
Most of the methods in present-day use for determining the size 
of the heart correlate the area of the frontal silhouette as determined 
by orthodiagraphic tracing, and the body weight or height, or both. 
It is obvious that in a group of patients who have lost weight, par- 
ticularly when the weight loss has been excessive or the patient has 
been unable to estimate the weight loss, this method of determining 
heart size is open to question, particularly when slight enlargement 
is to be decided upon. We have, therefore, simply recorded the 
heart measurements from teleoroentgenograms in a series of con- 
secutive cases. A few were discarded because of various deformities 
of the chest or spine. Fortunately, we found that the age distri- 
bution was similar in both groups so that justifiable comparisons 
could be made (Table I). 

Table I.~Agb Distribution by Decades in the Toxic and Nontoxic Grouts. 


Toxic Nontoxio 

Decade. group. group. 

15 to 19 3 1 

20 to 29 11 11 

30 to 39 22 28 

40 to 49 31 30 

50 to 59 26 24 

60 to 69 7 6 

Totals 100 100 


The radiographs of the heart in this series were taken at the usual 
7-foot distance, with the patient holding his breath neither in full 
inspiration nor full expiration. This necessarily resulted in some 
movement and in different degrees of chest expansion, but we felt 
that the heart shadow would perhaps be quite as near normal and 
would vary no more than if taken in other ways. 

Heart disease may occur in patients with goiter as well as in any 
other group of individuals. This must be taken into consideration 
before ascribing cardiac enlargement to goiter. In fact, it has been 
our clinical impression, based on the examination of many thyroid 
patients, that in most instances cardiac enlargement in patients 
with hyperthyroidism is usually associated with some independent 
cardiovascular disease. In the study of any group of individuals one 
tinds a certain number with cardiac enlargement without obvious 
clinical or anatomic cause. This group displaying cardiac enlarge- 

instances, fall in the fourth to sixth decade, 
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Without known etiology the enlargement would probably be classed 
clinically as myocarditis or arteriosclerotic heart disease. Plummer^ 
reported in 1922 the finding of 63 cases of cardiac enlargement in 
a series of 617 cases of nontoxic goiter, none of which patients 
showed hj’pertension clinically, or other etiologic factors, aside from 
the presence of goiter. Cabot,- in an analysis of 662 postmortem 
cases of hypertrophy and dilatation of the heart, found 154 cases 
without any anatomic cause. Bolinger,^ in Germany, found, on the 
basis of 1000 postmortem cases, 43 cases of cardiac hypertrophy, 
also without obvious anatomic cause. (These he ascribed to the 
excessive amount of beer which was drunk in Munich.) These 
references are cited merely to show that there are still unexplained 
causes of cardiac hypertrophy and dilatation. One must, therefore, 
be careful in ascribing an enlarged heart to goiter when no other 
anatomic cause can be found. 

Diagnosis of Coincident Heart Disease. The diagnosis of coincident 
heart disease in the presence of liyperthyi'oidism is frequently diffi- 
cult. For this study we have classified coincident cardiovascular 
disease under tlu'ee headings: that is, rheumatic, hypertensive and 
miscellaneous, (a) Under “rheumatic” were included those cases 
which showed unquestionable evidence of valvular disease such as 
mitral stenosis and aortic regmgitation, with or without a history 
of rheumatic fever or chorea. Others with less marked evidence, 
that is, mitral regurgitation, who had a history of rheumatic fever, 
were classified as rheumatic heart disease. Most of these have been 
seen since operation and the character of the murmur has not 
changed, (h) Hjqiertension was diagnosed, with the exception of 
5 cases, in patients ovev forty years of age who showed a basal 
systolic blood pressure of not less than 150 mm. Pig. Other evidence 
was used, such as changes in the retinal or peripheral vessels. A 
number of these patients showed a basal diastolic pressm'e over 
100 mm. Pig. before operation, and most of them showed it after 
operation. We Icnow that this criterion does not include all hjqier- 
tensive cases, but, on the other hand, of 26 toxic cases so diagnosed 
25 showed distinct and well-marked hypertension three months or 
more after operation. Furthermore, we know from follow-up study 
of the blood pressure after operation for toxic goiter that the inci- 
dence of hypertension in this series is that which is to be expected 
according to each age group.^ (c) Under the miscellaneous group ■ 
were placed those patients who showed evidence of coronary disease 
and angina pectoris; there was one case of pericardial effusion, one 
case of acute glomerular nephritis with generalized edema and 
enlarged cardiac shadow. A diagnosis of arteriosclerotic heart 
disease was not made in this study because we felt that cardiac 
enlargement might thus be too easily accounted for and, therefore, 
subject to criticism. While we know that it existed, we have avoided 
using it. There were no cases of luetie aortitis found in this series. 
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The statistical data of the two groups is shown in Tables II and 
HI. It should be mentioned here that the incidence of toxic 
matous goiter in this series of 100 was higher than we usually 
Furthermore, we found rheumatic fever and rheumatic heart dis- 
ease present in this group more frequently than we usually encounter 
it. This was probably largely a matter of chance but, insofar as this 
study is concerned, it should favor the finding of larger heart 
measurements in toxic goiter. 


Table II. — MiscEiiPANEOxis Data. 

Toxic 

Nontoxic 

Item- 

goiter. 

goiter. 

Average first basal raetabolic rate . 

. . -}-48.04 

+4.5 

Average first basal pulse 

. . 103 

80.9 

Average first basal weight in pounds 

. . 124 

139 

Average weight loss in pounds , 

. . 23.2 

0 

Average first basal blood pressure . 

. . 145/70 

136/73 

Average first clinical blood pressure 

. . 163/79 

144/86 


Type II A. — MiscEUiANEOus 

Data. 



Toxic 

Nontoxic 

I. Sex: 

goiter. 

goiter. 

a. Males 

. . 16 

6 

h. Females 

. . 84 

94 

II. Type goiter; 



a. Exophthalmic goiter 

. . 61 

0 

b. Recurrent exophthalmic goiter 

. . 6 

0 

c. Adenoma 

. . 11- ‘ 

44 

d. Multiple adenoma 

. . 22 

52 

e. Malignant adenoma 

. . 0 

4 

III. Arteriosclerosis; 



a. Calcified aortic plaques 

. . 8 

7 

rV. “Rheumatic infection:”* 



a. Growing pains 

. . 6 

10 

b. Tonsillitis 

. . 37 

34 

c. Quinsy sore throat 

. . 6 

2 

d. Chorea 

. . 1 

0 

e. “Rheumatic fever” 

. . 19 

6 


* Rechecked by letters to patients. 


Incidence oe Cardiac Enlargement. We have arbitrarily 
chosen cardiac enlargement to mean a transverse diameter of the 
heart which was 0.9 cm. or more over one-half the inside diameter 
of the chest. It is obvious that this did not include some cases of 
cardiac enlargement, but on the other hand cases are also present 
in this group which are not actually enlarged, particularly in the 
transverse type of heart. Of the total number, 46 per cent of toxic 
cases showed cardiac enlargement according to the above standards, 
while 41 per cent in the nontoxic group were enlarged. Certainly, 
this is not a striking difference. ^ 

Relationship to Age. In Table III the percentage of heart 
enlargement is shown according to age group. It is to be noted 
that where the percentage in the different groups is based upon 
enough eases to be significant, the number of enlarged hearts appears 
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to increase with age. These figures parallel closely those published 
by Coller on “The Heart in Endemic Goiter.”® 

Table III. — Cardiac Enlargement (0.9 cm. or More Over Cardiothoracic 
Ratio of 1 to 2) According to Age Groups. 




Toxic goiter. 



Nontoxic goiter. 


Age 

Total 

No. of cases 
C.T. ratio 

Per cent 
C.T. ratio 

Total 

No. of cases 
C.T. ratio 

Per cent 
C.T. ratio 

groups. 

cases. 

over 0.9 cm. 

over 0.9 cm. 

cases. 

over 0.9 cm. over 0.9 cm 

10 to 19 . 

3 

1 

33 

1 

0 

0 

20 to 29 . 

. 11 

3 

27 

11 

2 

18 

30 to 39 . 

. 22 

9 

45 

28 

9 

32 

40 to 49 . 

. 31 

15 

45 

30 

13 

43 

SO to 59 . 

. 26 

14 

53 

24 

13 

54 

60 to 09 . 

7 

4 

57 

0 

4 

66 


— 

— 

— 

— 

— 

— 

Totals 

. 100 

46 

46 

100 

41 

41 


Relationship of Cardiac Enlargejient to the Duration of 
HypERTHYROiDisi^i. Table shows the measurements of the 
heart as compared with the duration of thyroid toxicity. There 
seems to be no definite relationship. We feel, however, that this 
is not absolutely conclusive, since the number of cases of long 
duration is not sufficient to give reliable averages. 


Table IV. — Cardiac Enlargement (0.9 Cm. or More Over Cardiothoracic 
Ratio of 1.2) Grouped According to Estimated Duration of Disease — 
Toxic Goiter (Duration Undetermined in 11). 




No. of cases 

Per cent 

Duration, 

No. of 

C.T. ratio 

C.T. ratio 

months. 

cases. 

over 0.9 cm. 

over 0.9 cm. 

1 to 11 . . . . 

45 

19 

42 

12 to 23 . . . . 

22 

12 

54 

24 to 35 . . . . 

12 

5 

41 

36 to 47 . . . . 

■ 3 

0 

0 

48 to 59 . . . . 

7 

3 

42 


89 

39 

43.8 


Table V. — Cardiac Enlargement (0.9 Cm. or More Over Cardiothoracic Ratio 
of 1 TO 2) Grouped According to Estimated Weight Loss (89 Cases). 


Pounds 

Toxic Goiter. 

Total 

No. of cases 
C.T. ratio 

Per cent 
C.T. ratio 

lost. 

cases. 

over 0.9 cm. 

over 0.9 cm. 

0to9 . . . 

13 

3 

23 

10 to 19 . . . 

32 

17 

53 

20 to 29 . . . 

21 

11 

52 

30 to 39 . . . 

9 

4 

44 

40 to 49 . 

11 

5 

45 

50 to 59 . . . 

2 

1 

50 

60 to 69 . 

1 

1 

100 


- 


— 

Totals 

89 

42 

48 


Relationship of Cardiac Enlargement to Weight Loss. An 
attempt at correlation between the size of the heart and weight loss 
is shown in Table V.’ Again no definite relationship is forthcoming. 
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We realized here, too, that to come to a definite conclusion in 
regard to weight loss, which in many instances is a sign ot the 
severity of the disease, we should exclude all cases of known heart 
disease and compare a large number of such cases who show extreme 
amounts of weight loss with a group that has lost very little. 

A Comparison of the Degree of Cardiac Enlargement in 
THE Two Groups. The cases were divided into five groups as 
follows: The first group consisted of those in which the transverse 
diameter of the heart was less than, or equal to, one-half the trans- 
verse diameter of the chest; the second group included those in 
which the transverse diameter of the heart exceeded one-half the 
transverse diameter of the chest by 0.1 to 0.9 cm.; while the other 
three groups included those in which the transverse diameter of 
the heart exceeded the transverse diameter of the chest by 1 to 
1.9 cm., 2 to 2.9 cm. and 3 cm. or more, respectively (Table VI). 
The parallelism in the two groups of goiter is striking. 


Table VI, — Vahious Cardiothoracic Ratios in Toxic and Nontoxic Goiter. 


Transverse diameter of heart equal or less than one- 
half transverse diameter of chest 

Toxic 

goiter. 

27 

Nontoxic 

goiter. 

■ 29 

Transverse diameter of heart 0.1 to 0.9 cm. (inclus- 
ive) greater than one-half transverse diameter of 
chest 

27 

30 

Transverse diameter of heart 1 to 1.9 cm. (inclusive) 
greater than one-half transverse diameter of chest 

24 

15 

Transverse diameter of heart 2 to 2.9 cm. (inclusive) 
greater than, one-half transverse diameter of chest 

11 

16 

Transverse diameter of heart 3 cm. or over greater 
than one-half transverse diameter of chest 

11 

10 

Total cases 

100 

100 


The Correlation Between Age Group, Cardiothoracic 
Ratio, Type of Goiter and Heart Diagnosis. This distribution 
for the toxic cases is shown in Table VII. It is to be noted that a 
greater percentage of hearts apparently enlarged fall in the toxic 
adenomatous group (66 per cent of toxic adenomatous group 
enlarged, compared with 35 per cent for exophthalmic goiter), but 
it also can be seen that those with toxic adenomatous goiter fall 
mainly in the fourth, fifth and sixth decades. This can account for 
the^ greater frequency of cardiac enlargement, due to the greater 
incidence of cardiovascular disease. Table VIII show^s the same 
correlation for nontoxic cases, except that the discrete adenomas of 
the thyroid viere separated from the multiple adenomatous tjqie. 
Fifty per cent of the patients with multiple adenomatous goiter 
show'ed an increase over the so-called normal cardiothoracic ratio 
of 1 to 2 by 0.9 cm., whereas only 36 per cent of the oies S 
Single adenoma showed this change. A greater incidence of hyper- 
tension m the multiple adenomatous group probably explains tins 
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difference. It might be well to say here that a good many patients 
are sent to ns with hypertension and goiter with the prevalent idea 
that the two are associated. Thus, a patient who has had a goiter 
for years might not be taken seriously by his physician, but as 
soon as a high blood pressure is found operation is tlien considered. 

Ttpb VII.— Toxic Goiter. Distiudotion by Age, Type of Goiter, Heart 
Diagnosis and Heart Measurements. Transverse Diameter of Heart 
IN Centimeters Over Cardiothoracic Ratio of 1 to 2. 


I 

1 Exophthalmic goiter. 


Arc I 
fxroup. ' 

To 

0.9 cm. 

1 to 

1.9 cm. 

2 to 
2.9 cm. 

3 cm. 
+. 

10 to 19 

2N 

1 R 



20 to 29 

7N 

2 N 




IR 

1 H 



30 to 39 

9N 

2 N 

1 M 



IH 

2R 

2R 

• 



IH -f R 



40 to 49 

9N 

1 N 

2H 

1 R 


1 M 

3H 

. 



3 R 

IH -fR 




2H 




50 to 59 

3 N 

1 N 

; 1 R 1 . . 


1 M 

2H 



IR 

1 M 

1 .. i .. 

60 to 69 

IN 

t • • 



IH 

• • • 

1 1 

1 

1 

» ' 


Toxic adenomatous goiter. 


i To 1 1 to 

0.9 cm. j 1.9 cm. 

2 to 

2.9 cm. 

3 cm 
+. 

'l i 

j 

IN ‘ 1 R 

j2H 

! 1 

HR HN 

' 

1 R 

1 H -f R 

! ■■■ 


IH 

! ; 

isN 1 ... 

2H -fR 

2H -f R 

13 H 

1 M 

2H 

ilH+Ri ... 

IH 

IR 

j 1 N 1 1 H + R 


IH 

; ... j 


IR 

1 

1 1 

f 1 


IH -1- R 


N = Negative findings. H = Hypertension. R = Rheumatic or probable rheu- 
matic valvular disease. M = Miscellaneous. 


Table VIII. — Nontoxic Goiter. Distribution by Age, Type of Goiter, Heart 
Diagnosis and Measurements. Transverse Diameter of Heart in 
Centimeters Over Cardiothoracic Ratio of 1 to 2. 


Age group. 

\ ^ 

Single adenoma. 

Multiple adenoma. 

To 0.9 cm. 

1 to 
1.9 cm. 

2 to 
2.9 cm. 

3 cm. 
-h- 1 

1 

iS 


2 to 

1 2.9 cm. 

3 cm. +. 

10 to 19 . . 




.. 1 

1 N 

! 

! 


20 to 29 . . 

3 N 



. . ' 

4N 

2N ’ 




IH 



j 

IH 




30 to 39 . . 

11 N 

IN 

2N 

IH 

7N 

IR 

IR 



1 R 

IR 

1 R 

1 M 




i 

40 to 49 . . 

9N 

IR 

IH 

1 

6N 

2N 

2N 

IN 






2R 

2H 

3H 

IH 

50 to 59 . . 

5N 

2H 

IN 


2N 

1 N 

IH 

2 H -f M 


2H 


IH 


IH 

2H 


llN 


IH d-R 

< • ! 

. . i 





2H 

60 to 69 . . 

IN 


IR 

. , 

IH 


IH 

1 








IH -I-R 



N — Negative clinical findings. H = Hypertension. R = Rheumatic or prob- 
able rheumatic valvular disease. M = Miscellaneous. 
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Correlation Between Weight and Heart Size. We have 
further distributed these cases according to cardiothoracic ratio, 
correlating the average weight for each group, the transverse diam- 
eter of the chest and the transverse diameter of the heart, this is 
shown in Table IX. This was done to exclude a possible error in 
using the cardiothoracic ratio as an index to heart size rather than 
the area of the frontal plane correlated wdth body weight. The 
average weight for the different groups, both toxic and nontoxic 
types, varies but little. If the average weight loss was 23.2 pounds 
and was added to each group of toxic goiter, the average weight of 
both groups would be practically the same, at least so far as it might 
influence the size of the heart. The transverse diameter of the chest, 
however, is greater in those groups where the cardiothoracic ratio 
is normal or below. This might indicate that a number of these 
hearts were enlarged, but the parallelism of the average transverse 
diameters of the heart in the two groups would seem to offset this 
impression. 


Table IX. — Distribution According to Various Cardiothoracic Ratios tvith 
Average Transverse Diameter op Heart and Chest and Average Weight. 


Variation from the “normal" 
C;T. ratio (1 to 2) 
in centimeters. 

Nontoxic goiters. 

Toxic goiters. 

T.D. 

chest 

(cm.). 

T.D. 

heart 

(cm.). 

Average 
■weight in 
pounds. 

T.D. 

chest 

(cm.). 

T.D. 

heart 

(cm.). 

Average 
■weight in 
pounds. 

— to 0 

25.6 

11.8 

148.0 

24.3 

11.3 

120.0 

+0.1 to 0.9 . . . . 

23.6 

11.8 

141.0 

23.8 

12.3 

120.0 

+1.0 to 1.9 . . . . 

24.2 

13.1 

146.7 

23.9 

13.4 

122.3 

+2.0 to 2.9 . . . . 

23.2 

13.9 

152.0 

22.2 

13.9 

125.2 

+3.0 

23.9 

16.2 

151.0 

22.5 

14.9 

120.8 


Table X. — Composite Heart and Chest Measurements. 


Toxic goiter 
(100 cases) , 
cm. 

Transverse diameter chest (average) . . .24.1 


Transverse diameter heart 13.01 

Left border 9.04 

Right border , . . • 3.96 

Long diameter 13.67 


Nontoxic goiter 
(100 cases) , 
cm. 

23.95 

12.52 

8.63 

3.89 

13.28 


Discussion. If hyperthyroidism produces any great enlargement 
of the heart one might reasonably expect to find greater average 
measurements in a group, such as we have studied. In Table X 
IS given the composite picture of the heart measurements in both 
groups. These measurements represent simple averages. With 
the average transverse diameter of the chest the same in both 
groups, and with the average weight of the nontoxic group within 
2 pounds of the estimated average w^eight in the toxic group based 
on average weight loss, we believe it is possible to make comparisons 
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in regard to the actual heart measurements. Accordingly, we find 
that the average transverse diameter of the heart in the toxic group 
exceeds the average transverse diameter of the nontoxic group by only 
0.49 cm. There is no question that cardiac enlargement, as a result 
of thyroid toxicity, must be made on a large group and not on indi- 
vidual cases. One must, therefore, conclude that if hyperthyroidism 
causes cardiac enlargement, that is, hypertrophy or dilatation or 
both, it does so only to a slight degree. One can hardly conceive 
of the heart not increasing in weight at least slightly as the result 
of the excess activity, yet it is remarkable that even in long-standing 
hyperthyroidism of high degree in younger people the heart is often 
found to be of normal size. Recent experimental work^ has shown 
some hypertrophy of the heart involved after relatively large doses of 
thyroid extract in dogs. One cannot reproduce a similar experiment 
in the human being, but, could it take place, a greater degree of 
cardiac enlargement than found in this series would be exjjected. 

It might reasonably be asked, is the cardiac enlargement in the 
nontoxic group herein reported due to the so-called goiter heart 
from tracheal stenosis? Meyer and Sulger^ state that the largest 
hearts are found in cases with tracheal stenosis. In 125 cases of 
toxic and nontoxic goiter they found the heart enlarged in 66 cases. 
Fourteen of these cases, however, showed no thjT’oid toxicity and 
no tracheal pressure. Of these 14, 1 was rheumatic, 1 arteriosclerotic 
and a third had “myocarditis.” No reference was made in their 
study of the age of the patients or blood-pressure determinations. 
In our toxic cases the largest hearts were associated with tracheal 
narrowing in only 3 cases and none of these were compressed enough 
to cause stridor on exertion or at rest. Nor was stridor present in 
any of the series of nontoxic goiter, but various degrees of tracheal 
pressure were present. Of those patients in the nontoxic group 
showing cardiac enlargement without obvious clinical cause, only 
one showed tracheal narrowing. In a community such as New 
England where endemic goiter is not prevalent, few cases of severe 
tracheal stenosis are seen. Thus, our findings may not parallel 
those found in a goiter belt. The same might be said also of the 
incidence of rheumatic fever, or rheumatic heart disease associated 
with goiter in different localities. 

In order to exclude the possibility of a low-grade toxemia of some 
kind affecting the heart, which has often been suggested® in non- 
toxic goiter, we have undertaken a study of 100 Roentgen rays of 
nongoitrous individuals of the same age distribution as found in 
this series. 

Conclusions. 1. Teleroentgenograms were made on 100 consecu- 
tive cases of toxic and 100 consecutive cases of nontoxic goiter in 
the Lahey Clinic. 

2. No definite relationship could be found between the duration 
of the disease or weight loss and the size of the heart. 
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3 Cardiac enlargement as determined by teleoroentgenography 
showed a fairly direct relationship to age and coincident cardio- 
vascular disease. ■ 

4, The number of enlarged hearts of different degrees was prac- 
tically the same in both toxic and nontoxic goiter. 

5. If hyperthyroidism causes cardiac enlargement or hypertrophy 

and dilatation, it is slight. 


references. 

1. Plummer, H. S.: Blood Pressure and Thyrotoxicosis, Trans. Assn. Am. Phys., 

2. Cabot, R. C.: Facts on the Heart, W. B. Saunders Company, Philadelphia, 

1926, p. 424. .. j .u- u XT 

3. Bolinger, Prof.; tlber die Hiiufigkeit von Ursachen der idiopathischen Herz- 

hypertrophie in Munchen, Deutsch. med. "Wchnschr., 1884, 10, 180. 

4. Hurxthal, L. M.; The Blood Pressure Before and After Operation in Hyper- 
thyroidism (in press). 

5. Coller, F. A.; The Morbidity of Endemic Goiter, J. Am. Med. Assn., 1924, 
82, 745. 

6. Simmons, J. P., and Brandeis, W. W.: The Size of the Heart in Experimental 
Hyperthyroidism, Arch. Int. Med., 1930, 45, 503. 

7. Meyer, A. W., and Sulger, E.: Das liropfherz vor und nach Operation, Med. 
Klin., 1926, 1, 838. 


EDEMA. 

By Herman Elwyn, M.D., 

assistant visiting physician, GOUVERNEHR hospital, new YORK CITY. 

The factors responsible for the presence of edema have alw^ays 
been sought for in some change in the local physicochemical factors 
on one or the other side of the capillary wall or in a change of 
permeability in the capillary wall itself. There are many reasons 
why such changes in the local physicochemical factors or in the 
permeability of the capillary walls are not sufficient to explain the 
formation of edema. • Lately the tendency has been to look for the 
causes of edema in a disturbance of the water regulation as a whole. 
Local physicochemical changes alone are never adequate to explain 
a disturbance in a vegetative function. Although at the bottom of 
every physiologic process in the organism there is a physicochemical 
change yet the totality of the process is different from that which 
takes place in an artificial physicochemical system. The difference 
is that between physiology on one hand and chemistry and physics 
on the other. Physiology implies regulation of the physicochemical 
changes and such a regulation has been developed for each physio- 
logic process phylogenetically for a purpose. The purpose is that 
of mamtaining the physiologic process constant or near-constant 
under varying conditions. Haldane^ years ago in a Harvey lecture 
spoke of the physiology of the normal, meaning thereby' that we 
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have to determine how the organism maintains the various normals. 
This has been most clearlj’’ expressed by Claude Bernard.® He saw 
that in the more highly developed organism a free and independent 
life can only be maintained if the organism is able to maintain a 
constant and uniform internal milieu in contrast to the every- 
changing external milieu. As the individual factors of the internal 
milieu which must be kept at a constant value, Claude Bernard 
mentions water, oxygen, heat and the chemical and food reserves. 
The maintenance of constant values is of such importance to the 
physiologic organism that we can express as a fundamental prin- 
ciple in physiology: 

I. The organism attempts to maintain constant values within 
the normal limits of variation for those substances which it needs 
in its economy and for those processes to which it has become 
adapted phylogenetically. 

Such constant values are familiar to us in the number of red 
blood corpuscles in the blood, in the amount of hemoglobin, of 
sugar, of fat, of salts, and of protein in the blood, in the mainten- 
ance of the body temperature, of the degree of oxidation, and of 
many other vegetative functions. Such constant values are main- 
tained by effector organs which are under the control of the central 
nervous system, as already indicated by Claude Bernard. 

n. It is obvious to ordinary observation that the water content 
of the higlily developed organism is maintained at a constant value. 
The weight of the individual under uniform external conditions and 
uniform food intake is practically constant from day to day and is 
quite independent of the amount of water taken in. An excess of 
water taken in is promptly eliminated. Water in the organism is 
contained in the blood stream, in the lymph stream, and in the 
organs and tissues. The water content of the blood is always found 
to be constant within the normal limits of variation. And this is 
as it should be, for were the blood volume to change continually, 
the maintenance of a constant internal milieu, or for that matter, 
of the whole circulation, would not be possible. As a matter of 
fact, the water content of the blood is hardly ever disturbed over 
a prolonged period, even under pathologic conditions. 

The amount of lymph is extremely variable, and dependent 
entirely upon the activity of the organ from which it comes. Wlien 
the organ is active the amount of lymph is increased. It evidently 
forms a buffer between the active organ and the blood stream, and 
takes up the excess of waste substances and of water. 

In the organs and tissues, water is contained as bound water, 
forming part of the colloidal system of the protoplasm and as free 
water, which is found between the individual parts of the protoplasm 
and between cells and tissues. The free water is a variable quantity 
and varies from hour to hour with the intake of water and with its 
elimination. " 



elwyn: edema ■ 


783 


In the colloidal system of protoplasm, the solid phase consists of 
particles of protein, nucleoprotein and lipoids in combination with 
electrolytes, and the liquid phase consists of a solution of protein 
and electrolytes. This system presents an enormous intersurface 
on which the fundamental biologic processes of oxidation and 
respiration take place. The stability of such a system is maintained 
by the difference in potential of the two phases. The electrolytes 
concerned are hydrogen, hydroxyl, chlorid, phosphate, sulphate, 
sodium, potassium, calcium, magnesium. A change in the electro- 
lytic distribution produces a change in the phases of the colloidal 
system, and water is either taken up by the system or given off. 
The system is in equilibrium with the free water between the indi- 
vidual parts of the protoplasm and between the cells. Water taken 
up by the system comes from the free water, and water given off 
goes to increase the free water. Any change in the system must 
always be preceded by a change in the electrolytic distribution in 
the phases of the system. 

Thus, the water contained in the body is maintained at a constant 
value in the blood ; varies in the colloidal system of the protoplasm 
with the changes in the fundamental biologic processes of the proto- 
plasm and shows greater variations in the free water in the tissues 
and in the lymph stream. The total water content in the body 
is, however, constant from day to day under uniform conditions. 

Water in the organism moves continually; excretion through the 
Iddneys is continuous, similarly through the lungs, through the 
skin and through the intestines. The water so lost is made up from 
free water of the tissues. There is thus a continuous movement of 
water from the tissues to the blood stream. Water is continually 
taken in to make up for the water lost. 

What happens when water is ingested into the alimentary tract? 

HI. Water taken into the alimentary tract is absorbed into the 
blood stream in the form of an isotonic solution. The ingestion of 
water thus starts a series of changes in the body, beginning with 
the movement of salt to convert the water into an isotonic solution, 
and followed by the absorption of water into the blood stream. The 
changes that occur after absorption have been studied by numerous 
observers who investigated the changes in the water content of the 
blood and of the various organs and tissues. The most noteworthy 
studies in this direction are those of Marx.® He made numerous 
hemoglobin determinations with an exact hemoglobinometer before 
and after drinking 50 to 2000 cc. of water or weak tea. He found 
that after drinking there is always a reduction m the hemoglobin in 
the first twenty to forty minutes. This initial dilution is followed 
m fifty to eighty minutes by an increase in the concentration of 
the hemoglobin to the original figure. This is followed by a second 
dilution, which is less steep than the first, but lasts longer. In 
about four to five hours the original fasting value is reached 
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Marx also found that the initial dilution is not proportional to 
the fluid intake. In many of his observations there was an equal 
dilution whether the fluid intake was a 1000, 500, 125 or 50 ec. 
The dilution could not therefore be explained by the amount of 
the ingested water. It was necessary to assume that the ingested 
water, whether large or small, started complicated exchange proc- 
esses between the blood and the tissues. Marx even obtained the 
same curve of blood dilution when the drinking of water was sug- 
gested to an individual in hypnosis. 

IV. While this dilution of the blood stream is going on the 
ingested water is absorbed from the alimentary tract into the blood 
stream. The excess of water is eventuallj'^ eliminated through the 
kidneys but diuresis does not begin until about fifty to sixty min- 
utes later and is prolonged over hours. Meanwhile the water has 
left the blood stream and has passed into the tissues. It is necessary 
that we Icnow where this water goes to. 

Studies of the water content of organs and tissues have been 
made by Magnus,^ Engels,® Wahlgren,® Tashiro,’ Baer,® and others. 
It has been definitely shown that the water leaving the blood 
stream is taken up bj^ various organs, especially the muscles and 
the skin, and particularly the connective tissue of these organs. 
The free water there is thus increased and we have in the muscles 
and the skin depots which the organism makes use of to store any 
excess of water. The living muscle of a rabbit showed an increase 
in weight after the ingestion of water and a diminution in weight 
after the abstraction of water by means of the intravenous injection 
of hjqjertonic salt solutions. 

In addition to the muscles and the skin, another organ is con- 
cerned in the taking up of water, namely the liver. It has been 
shown by Lamson and Roca® and by Pick and his associates,^® 
that the liver easily takes up fluid temporarily and acts as a reser- 
voir. In a dog with an Eck fistula, that is, one in which the greater 
part of the liver is excluded from the circulation, the ingested water 
begins to appear in the urine in from twenty to thirty minutes, 
while in the animal with the liver intact it appears in from fifty to 
sixty minutes. 

The spleen as a reservoir for the blood has been considered by 
Barcroft.^^ 

The liver, muscles and skin thus take up the ingested water, and 
after a period the excess of water in the depots gradually flows back 
into the blood stream to be excreted by the kidneys. Excretion 
continues until all the excess is removed and the mean normal is 
retained. 

The organs mentioned, namely, the muscles, skin, liver and Idd- 
neys, form a group of effector organs among whose functions there 
is also that of taking up the excess of water and gradually eliminat- 
ing it from the body. There is a continuous movement of water 
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from the alimentary canal into the blood stream, into the water 
depots, back again into the blood stream, to be eliminated by the 
kidneys and extrarenally by the lungs, the skin and the intestinal 

tr3<ct 

These organs form thus a unitary mechanism and their function 
as far as the taking up and giving off of water is concerned, must 
be considered as a unit. Water moves in these organs to and from 
the blood stream, through tissues and membranes which form 
barriers, and through which it moves at varying rates of speed. 

In connection with the water content of these organs the sodium 
chlorid content must be considered. When an excess of salt is taken 
in, it is absorbed into the blood stream and from there wanders into 
certain depots, chief of which are the muscles and the;- skin. Water 
is retained with the salt, and whenever water moves in the body it 
does so in the form of a saline solution. When there is an excess 
of salt in the tissues an extra amount of water is retained. A change 
in the rate of movement of sodium chlorid necessitates also a 
change in the rate of water movement. 

V, The organs mentioned above, namely, the muscles, skin, 
kidneys and also the liver, constitute a mechanism for the mainten- 
ance of the normal water content of the internal milieu. As they 
constitute the effector organs in the maintenance of a vegetative 
function they must be coordinated in an exact manner. The exact 
coordinated action of such a mechanism, the effector organs of 
which are so widely distributed throughout the body, can only be 
attained by means of the central nervous system. This was the 
understanding of Claude Bernard. It is a fundamental principle 
of physiology, that every vegetative function necessitating the 
maintenance of a constant value has a central coordinating regula- 
tion. We may accept as fundamental that such regulation is 
effected, first peripherally, that is, in the effector organs themselves, 
by means of a physicochemical system; second, centrally, by means 
of the vegetative nerves presided over by a center in the brain; 
third, by means of hormones. Every complicated vegetative func- 
tion is regulated in this manner and we can only have a full under- 
standing of such a function when we have a full understanding of 
the manner in which it is regulated. 

In the periphera,! effector organs the particular function is per- 
formed in the colloidal system of the protoplasm. The performance 
of the function is dependent upon the distribution of the electro- 
lytes in the phases of the colloidal system. A change in the dis- 
tribution of the electrolytes means a change in the character or 
intensity of the function, either an increase in function or a decrease. 
Of the electrolytes concerned we know that hydrogen, hydroxyl,' 
calcium, sodium and potassium are especially important. We also 
know that antagonistic influences are exerted by hydrogen and 
hydroxyl ions, also by calcium on the one hand and sodium and 
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potassium on the other. Other electrolytes such as magnesium^ 
iron, sulphate and phosphate are also of importance, but we may 
take the first named as the best known in their action. 

These problems have been studied especiallj'^ in the school of 
Kraus, and those who are interested in them will find a careful con- 
sideration of the functions of the electrolytes in physiologic processes 
in the work of Zondek.^^ 

Kraus and Zondek have come to the conclusion that the influence 
of the vegetative nerves on the colloidal system of the cell is 
through the electrolytes. The two antagonistic nerves, namely, the 
sympathetic and the paras3'mpathetic, exert their influence by 
changing the distribution of electrocutes in the colloidal system of 
the protoplasm. Their influence on the function of the cell is 
therefore identical with that of certain electrolytes, and their 
antagonism to one another is dependent upon the antagonistic 
influence of certain electroC'tes. The influence of the sympathetic 
nerve is identical with that of calcium, and the influence of the vagus 
with that of potassium. Kraus and Zondek speak, therefore, of 
the vegetative sj’stem, including under this term the vegetative 
nerves, their centers in the brain, and the electrolytes in the periph- 
ery’’ which they influence. The vegetative system changes the func- 
tion of the effector organs either bj'^ increasing the rate at which 
the individual function is performed or by diminishing the rate. 

As the change in the rate at which a function is performed in the 
cell can only be produced by’’ a change in the electrolytes, it is evi- 
dent that the action of drugs or poisons must also be on the electro- 
ly’tes. The action of certain drugs on the cells is therefore identical 
with the action of the nerves, and the antagonistic influences of 
certain drugs on the function of the cell is identical with the antag- 
onistic action of the electrolyfl;es and of the vegetative nerves. 
Hormones produced in the body’’ are such drugs and their influence 
on certain cells is therefore identical with the influence of nerves 
and electroly’tes on the cell. The identical action of adrenalin, of 
the sympathetic nerves fibers and of calcium is well known. Such 
hormones serve as a third means of regulating the rate of function 
of the effector cells and organs. 

To us it is of interest to know how the function of the effector 
organs concerned in the water exchange is regulated in this three- 
fold manner, by^ means of electroly'tes at the periphery and centrally 
by the vegetative nerves and by certain hormones, 

VI. We have considered the effector organs for the water 
exchange in the body', namely, the muscles, skin, Iddneys and liver 
as a unitary mechanism which has as its function the maintenance 
of the normal water content of the body and especially of the blood 
stream. Water moves continuously through these organs, and the 
rate of motion is dependent upon the intake of water and upon the 
control exercised on the rate of motion. It is obvious that when 
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the rate of motion of water in one of these organs is either increased 
or diminished, the rate of motion in the other organs of this mech- 
anism must also be increased or diminished. Otherwise the water 
content of the blood will rapidly become increased or diminished. 

"V^at influences the rate of motion of water locally? Water 
moves from its depots to the blood stream through barriers made up 
of layers of tissues. Reid^® long ago and, more recently, Wertheimer^^ 
and Mond,i® among others, have studied the passage of water 
through many-layered living membranes. It was found that water 
does not move through a living membrane of many layers in tbe 
same manner as it does through a dead membrane. In the living 
membrane the rate of water through it and the degree of permeability 
for water on one side or the other, is dependent upon the electro- 
lytic content of the water and upon the ability of the individual 
layers to take up water; the latter again is dependent upon the 
electrolytic content of the individual layers. These investigations 
show that the permeability of the living membrane and the rate 
of water through it can be influenced by a change in the electrolytic 
content of the water. 

Here we have experimental evidence as to the manner in which 
the rate of movement of water from their depots to the blood stream 
is affected, namely, by a change in the distribution of the electro- 
lytes. This is the peripheral physicochemical regulation of water 
movement in the body. It is obvious that when a change in rate 
of water movement is produced in some part of the mechanism for 
water exchange, a corresponding change of rate must be produced 
in the other parts. Such a corresponding change can only be effected 
through a central nervous regulation. Wertheimer^^ has also shown 
that the water content of muscle tissue can be influenced by the 
vegetative nerves. In accordance with the view that vegetative 
functions are controlled by the vegetative system, we must assume 
such a regulating control by the vegetative nerves on the electro- 
lytes of the tissue membrane barriers through which water moves. 
It is also clear that we must look for a center in the brain for the 
seat of such central regulation. 

It is unnecessary to enter here into the details of all the experi- 
ments concerned. From the time of Claude Bernard investigators 
have busied themselves with the study of the central regulation of 
water exchange especially in connection with diabetes insipidus. 
Through the work of Eckhard,^'^ Aschner,^® Camus and Roussy,^® 
Houssay,®® Leschke,^! Bailey and Bremer, 2® 'Curtis, 2® Pohle,^^ Jung- 
mann and Bernhardt,®® and numerous others, it has been definitely 
established that in the hypothalamus, in the gray matter surround- 
ing the third ventricle, a center is situated which influences the 
rate of water movement through the tissues and kidneys. Increase 
in the rate of water movement can be produced by injury to this 
center. A change in water movement resulting in a slower rate 
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from the tissues to the blood stream than in the opposite direction 
has also been produced. It is clear that Avhen the water movement 
from the tissues to the blood stream is slower than the movement 
of water in the opposite direction that the continuous intake of 
water must result in an accumulation of water in the tissues. 

It is important to keep in mind that this center is situated in that 
portion of the gray matter which contains centers for numerous 
vegetative functions, perhaps for all. It contains centers for the 
regulation of salt in the body, for the rate of metabolism, for the 
regulation of carbohydrate, fat and protein metabolism, for respira- 
tion, circulation, blood pressure, uterine contraction and for other 
functions. 

So much for the second mode of regulation, that is, by means 
of the nervous system. 

Vn. The third mode of regulation— that by means of hormones— 
also occurs. There are especially two hormones whose effect on the 
water exchange is well known, that of the thju'oid gland, and that 
of the posterior lobe of the hypophysis. Eppinger-® has studied the 
action of the thyroid gland on the water exchange and has shown 
that its effect is to increase the rate of water movement. Part of 
this action is due to the increase in the metabolic rate and part of 
it is probably due to its effect on the separating membranes through 
which water moves. 

Of greater importance is the effeet of the hormone of the posterior 
lobe of the hypophysis. This gland is in close relation with the 
hypothalamus and its centers, and there is probably a reciprocal 
influence on the gland and on many of the centers in this region. 
The influence of this hormone on the rate of water movement has 
been studied by Magnus and Schafer.-^ Schafer and Herring,^® and 
by Abel and his associates;^® its influence on the capillaries has been 
studied by Krogh and his associates.®” The influence of this hor- 
mone on the rate of water movement is definitely shown in the 
slowing of water movement through the tissues after its adminis- 
tration in cases of diabetes insipidus. In accordance with the 
Kraus-Zondek conception of the action of drugs and hormones on 
the distribution of the electrolytes in the colloidal system of the 
protoplasm we must assume that the hormone of the posterior lobe 
of the hypophysis exerts its action on the phj^sicochemical mech- 
anism in the tissue membranes through which water moves by 
changing the electrob’^tic distribution there, and with it producing 
a change in the rate of water movement. 

Vm. We have thus come to consider the mechanism which regu- 
lates the water exchange in the body as consisting of the following 
elements: (1) A regulating center in the interbrain closely con- 
nected with the centers for the regulation of sodium chlorid metabo- 
lism, other mineral exchange, protein, carbohydrate and fat metab- 
olism, and other vegetative centers; (2) reservoir organs which take 
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up any excess of water from the blood, namely, the muscles and 
skin, especially their connective tissue, the liver, and possibly also 
the spleen; (3) barriers to the blood stream consisting of membranes 
in the tissues and the walls of capillaries through which the stream 
of water is regulated; ( 4 ) excretory organs, chief of which are the 
kidneys, but in addition the lungs, the skin and the intestines 
through which water is eliminated. All these organs, especially'- the 
connective tissue of the muscles and the skin, and the kidneys, con- 
stitute a functional unit regulated by the center. 

Such regulation we conceive to be effected in the following manner : 
Water absorbed from the alimentary tract produces a change in 
the water eontent of the blood. -The cells of the center in the hypo- 
thalamic region react to this change in the water content and 
respond with impulses to the organs constituting the functional unit 
to counteract the change in the water content of the blood. The 
impulses reach these organs by w^ay of the vegetative nerves. In 
addition to this nervous regulation the functional mechanism is 
under the continuous influence of the internal secretions of certain 
glands, chief of which are the intermediate and posterior lobes of 
the hypophysis. This gland again is under the regulating influence 
of the center in the hypothalamus. 

The internal secretion of this gland as well as the vegetative 
nerves, affect the individual organs of the functional mechanism 
for water regulation through the electrolytes in the individual 
cells and through changes in the colloidal system of the cell. The 
change in the electrolytes is a change in the relation of certain 
electrolytes to one another and a change in concentration of the 
hydrogen and hydroxyl ions. With these changes there is a change 
in the intensity of the function of the cell and a change in the rate 
of the water movement. 

The object of this whole mechanism is to maintain the normal 
water content of the organism, and especially the water content 
and volume of the blood. The latter is of paramount importance. 
A change in the intensity of the function of one organ of this mech- 
anism must necessarily involve a corresponding change in the other 
organs if the object of the whole functional mechanism is to be 
maintained. The consideration of one organ of this mechanism as 
a separate entity entirely distinct of the others is therefore not 
possible. Nor can we consider the function of an organ of this 
mechanism apart from its regulating center and from the nervous 
impulses from this center. The consideration of changes in the 
electrolytes in a particular organ of this mechanism, whether the 
connective tissue of the skin and muscles, the capillaries, or the 
kidneys alone, without considering them as being continuously 
influenced by impulses from a center, is not permissible. 

IX. With this conception of the manner in w'hich the movement 
of water through the body is regulated we may consider the problem 
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of edema. We mean by edema the accumulation of fluid in the 
skin and subcutaneous tissue in such a manner that the fluid can 
be easily displaced by pressure on the skin, leaving a depression 
which soon disappears with the return of the displaced fluid. The 
fluid which has accumulated in. the skin and subcutaneous tissue is 
not a part of the colloidal system of the protoplasm, but is an aug- 
mentation of the free fluid which is normally present between the 
colloidal systems and between the cells. This free fluid can be 
increased to a considerable degree without becoming noticeable 
except for the increase in weight, but when 5 to 6 liters have accumu- 
lated as free fluid in the various water depots, this becomes visible 
as edema. The questions we meet with are, first, how does it happen 
that so much water accumulates in the depots? and second, why 
does not the water move toward the blood stream to be excreted? 

We know that the water from the depots can move toward the 
blood stream at various rates of speed, ^^flien water is ingested 
the mechanism for water exchange acts at once, the ingested water 
goes from the blood stream into the tissues, returns to the blood 
stream and is excreted by the kidneys. '\¥hen much water is 
ingested the rate of movement of the water is rapid; when no water 
is ingested, the rate is slow. This is shown by the urine output, 
which is increased in the first case and diminished in the second. 
The blood volume remaining within normal limits in either case, 
the excess of water to be excreted must move at a greater rate. 
When, as in edema, water persists in the depots, the rate of move- 
ment through the tissue barriers to the blood stream is evidently 
diminished. We have said that the rate of movement of water 
through such barriers is dependent upon the electrolytic constella- 
tion in them. We must assume then that a change has occurred in 
the physicochemical regulation, that is, in the distribution of elec- 
trolytes in the tissue barriers where the rate of water movement is 
diminished. When the fluid keeps coming into the depots at the 
regular rate of flow, but the rate of flow from the depots to the 
blood stream is diminished, the free water in the depots must neces- 
sarily be increased. ^¥hen the increase has reached a certain degree 
the water becomes visible as edema. 

We must therefore consider general edema, that is, the accumu- 
lation of free fluid in the water depots of the body to a visible 
extent, as the result of a discrepancy between the more rapid rate 
of movement of water from the blood to the tissues and the slower 
rate of movement in the opposite direction. Whenever such a 
discrepancy occurs edema must necessarily result. 

Edema results also in some local area alone when such an area is 
inflamed, such as occurs in local myositis or cellulitis. In this case 
the local discrepancy in the rates of water movement can be assumed 
to be due to a local change in the electrolytes in that areas as a 
result of the inflammation. 
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Whm the edema is general such as occurs in cardiac failure, in 
acute nephritis, or in chronic starvation, the diminution in the rate 
of water movement over the entire body must be the result of a 
change in the electrolytic distribution in the entire peripheral 
mechanism for water exchange, namely, the muscles, sHn, liver 
and kidneys. Such a widespread change involving the entire mech- 
anism could possibly be produced by a toxic substance which circu- 
lates in the blood stream and thus reaches the entire mechanism. 
This is perhaps the case in the edema found in a generalized myo- 
sitis, in the edema which occurs in trichinosis, in the edema which 
sometimes occurs in arsenic poisoning, and in that of experimental 
uranium poisoning. But we know of no poison circulating in the 
blood stream which may affect all the tissues in cases of edema of 
cardiac failure, of renal disease, or of chi'onic undernutrition. Here 
we must assume that a change. in the electrolytes responsible for 
the slowing in the rate of water movement is produced reflexly by 
way of the central nervous control acting through the vegetative 
nerves or through hormonal influences, or in both ways. In diabetes 
insipidus such a general change produced by the regulatory center 
results in an increase in the rate of water movement. It is, there- 
fore, easy to understand that a change of regulation in the opposite 
direction would produce a slowing in the rate of water movement. 
If there is thus a discrepancy between the rate of flow to the tissues 
and the rate of flow from the tissues, a generalized edema must 
result after a certain amount of water has accumulated. 

_ X. The question which confronts us now is: under what condi- 
tions is such a regulatory change in the mechanism brought about? 
We have said that the organism has means of maintaining the 
constancy of the internal milieu. It is particularly the volume and 
water content of the blood which the organism continuously main- 
tains within certain limits and which vary but slightly even in patho- 
logic conditions. If the mechanism we have discussed serves such 
a purpose then it must come into play whenever the normal water 
content of the blood is endangered. This is actually what occurs. 
We know that when the body is deprived of water all the free water 
in the tissues will be drained into the blood stream before the blood 
begins to lose its water, while at the same time the kidneys shut 
down to prevent any loss of water through them, even to complete 
anuria. In severe diarrheas, such as occur in cholera, the tissues 
become completely dry and anuria results in an attempt on the part 
of the organism to keep the water in the blood. 

The opposite also occurs. Under certain conditions there is danger 
that the water content of the blood -will become unduly increased. 
If the mechanism for the regulation of water exchange is to fulfill 
Its purpose it must immediately regulate the rate of water movement 
to the blood stream in such a manner that an undue increase in the 
water content of the blood is prevented. The conditions in which 
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such a threatened increase in the water content of the blood occurs 
are cardiac failure and acute diffuse nephritis. 

In cardiac failure there is a slowing of the blood stream and the 
blood accumulates in the venous system. As the blood accumulates 
it is taken up by the various organs, which become passively con- 
gested. A great deal of blood can be removed in this manner by 
the liver, the spleen and the capillaries of the skin. The importance 
of the latter has been shown by Wollheim.^i The kidneys also 
become congested and the glomeruli are filled with blood. The result 
of glomerular overfilling is a diminution in the flow of blood through 
them, a diminution in the output of urine and, of course, a dim- 
inution in the excretion of water. When the limit of congestion is 
reached, then the mechanism for water exchange must come into 
play and adapt the rate of water movement from the tissues to 
the blood stream to the rate with which it leaves the body through 
the regular channels, so that the water content of the blood is 
maintained within the normal limits. 

Impulses reaching the central regulation of the mechanism for 
water exchange cause reflexly, by way of the nerves or homones, or 
both, a change in the electrolytic distribution throughout all the 
effector organs of the mechanism. The result is a slowing in the 
rate of water movement through the tissue barriers to the blood 
stream. As the intake of water remains normal and is quickly 
removed after ingestion, the free water in the depots is quickly 
increased and soon becomes visible as edema. 

In acute diffuse nephritis there is also danger that the water 
content of the blood may become unduly increased. In this disease 
all the glomeruli of both kidneys are affected. They are filled with 
an exudate consisting of leukocytes and endothelial cells, and with 
a hyaline plasma. Practically no red blood corpuscles pass through 
them and, depending upon the severity of the inflammation, a more 
or less thin trickle of plasma passes through the capillaries of the 
glomeruli. The result is a diminution in the output of urine and, 
of course, of water. The water content of the blood would neces- 
sarily increase if the water kept moving through the tissues at the 
same rate of speed as before. The blood volume, however, remains 
normal. We must therefore assume that there is a slowing in the 
rate of water movement from the depots to the blood stream corre- 
sponding to the rate with which water is lost from the body through 
the diseased kidneys and through the extrarenal channels. There 
is therefore produced reflexly through the central regulation a gen- 
eralized change in the electrolytic distribution in all the tissue mem- 
branes through which water moves. Water taken in as usual is 
quickly removed to the depots. The diminution in the rate of 
removal from the depots results in an increase there in the free 
water, which soon appears as edema. 

Thus we have two conditions in which a threatened increase in 
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the water content of the blood is prevented by the proper adaptation 
of the mechanism for water exchange. Such an adaptation can 
only be brought about through a central regulation. 

In this connection it is important to remember the influence of 
the sodium clflorid content of the free water in the depots. Sodium 
chlorid passes from the blood to the tissues and in the opposite 
direction in solution. It is clear that when the rate of water move- 
ment is diminished the rate of movement of sodium chlorid is also 
diminished. When edema occurs, the salt contained in the food, 
absorbed into the blood stream, and passed into the tissues, is pre- 
vented from returning to the blood stream by the slowing in the 
rate of water flow. As its concentration increases it draws more 
water to it and thus helps to increase the extent of the edema. 

We have so far assumed that the volume and water content of 
the blood remain wuthin the normal limits in both the conditions 
where the mechanism for water regulation prevents an undue in- 
crease. That the blood volume is actually within the normal limits 
has been shown by the studies of Bock,®^ Linder, Lundsgaard, 
van Slyke and Stillman, Seyderhelm and Lampe,®^ Schmidt,®® 
Brown and Rowntree.®® 

XI. We have so far made an attempt to explain the edema which 
appears when the constancy of the water content of the internal 
milieu is threatened. There occur, however, excessive accumula- 
tions of water in the tissues when the constancy of the water content 
of the internal milieu is not threatened. Such accumulations of 
water are seen in the edema of chronic undernutrition, of severe 
diabetes, in chronic wasting disease and in myxedema. In all these 
conditions the water content of the blood is not disturbed, actually 
it is within the normal limits, and yet the rate of water movement 
from the tissues to the blood has become slower compared to the 
rate of flow of water from the blood stream to the tissues. For 
only through such a discrepancy can a sufiicient amount of free 
water accumulate in the tissues to become visible as edema. As 
the edema is general, there must have occurred a change in the 
whole mechanism for water movement, and, as we have said before, 
such a general change must occur through the central regulatory 
mechanism. We know of no toxic substance which circulates in 
the blood in chronic undernutrition and which may produce a 
change in the barrier membranes without the intervention of the 
central regulatory control . Evidently, for some reason, such a change 
does occur. Under what conditions is it brought about? 

I^^en we examine the diseases mentioned, namely, chronic under- 
nutrition, wasting diseases, severe diabetes with edema and myx- 
edema, we find certain factors common to all. In all of these there 
is a diminution in intensity in a number of vegetative functions. 
There is a diminution in the state of nutrition and in the basai 
metabolic rate. Typical is the state of clironic ' undernutrition as 
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it was observed in the cases of war edema. We find here a diminu- 
tion in the metabolic rate^ in the blood pressure, in the pulse rate, 
in the amount of protein in the blood, even in the body temperature. 
There is thus a diminution in rate in a number of vegetative func- 
tions. Physiologically a decrease in practically all vegetative func- 
tions occurs periodically in the hibernating animal. Basal metab- 
olic rate, circulation, blood pressure and respiration rate, are all 
diminished during hibernation. Urination practically ceases and 
the rate of water movement through the tissues is at a minimum. 
We loiow that all these vegetative functions have a central control 
in the nervous sj'stem and it is difficult to see how such a general 
lowering of all the functions can be brought about in the hibernating 
animal except through the intervention of the central regulatory 
apparatus. 

It is therefore logical to assume that the depression of a number 
of vegetative functions in chronic undernutrition is similarly brought 
about by changes in the regulatory control. The purpose is the 
conservation of the chronically undernourished organism. Lusk®^ 
points out that the reduction in the basal metabolism in chronic 
undernutrition affords a factor of safety for the conservation of 
the body. 

We may now take a step further and logically assume that with 
such a regulatory change in other vegetative functions thpre is also 
a regulatory change in the rate of water movement. This, like the 
rate of other functions has become slower. The slowing is particu- 
larly seen when an extra load of water and salt is given. Jansen,®® 
and Schittenhelm and Schlecht®® studied the cases of war edema. 
From their studies it is evident that when large amounts of water 
and salt are given to cases of chronic undernutrition there is evi- 
dence of a diminution in the rate of water movement from the 
tissues to the blood stream. With the intake of large amounts of 
water and salt which promptly move into the water depots, there 
is an increase in the free water there which soon appears as edema. 

Our conception then of the formation of edema in chi’onic under- 
nutrition— and that includes the undernutrition due to a faulty 
diet, that of severe diabetes, and of chronic wasting diseases— is as 
follows; with the progress of the undernutrition there is a depres- 
sion of many of the vegetative functions as a result of central 
regulatory influences. Water movement through the body, being 
a vegetative function the central regulation of which is closely 
associated with that of other fundamental functions, especially 
with that of metabolism, is similarly depressed. As the water 
content of the blood remains within the normal limits, the intake 
of large amounts of water and salt is necessarily followed by an 
increase in the amount of water in the tissues which soon becomes 
visible as edema. 
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xn. In addition to tlie forms of edema which we have discussed 
there occur cases of edema without any apparent cause, that is, 
without any cardiac failure or renal disease, and wdthout chronic 
undernutrition. I have seen several such cases and have reviewed 
the reported cases elsewhere.'"’ The cases, especially those which 
have been studied more thoroughly, seem to have certain things in 
common. None of these patients suffered from any cardiac or 
renal affection or from’ chronic undernutrition which wmuld cause 
edema. They all had edema which was more or less generalized, 
with a diminution in the urinary output. In those cases which 
were properly studied there was a diminution in the free hydro- 
chloric acid of the stomach or a total absence of it, a more or less 
normal output of an added amount of water, and a retention and 
delayed excretion of an added amount of sodium chlorid. In some 
cases there was also a diminution in the protein content of the 
blood plasma. There are no studies recorded concerning the blood 
volume in these cases, but we are probably correct if we assume that 
the blood volumes were within the normal limits. 

We may, therefore, agree with the authors of these reports that 
the edema is the result of a disturbance in the sodium chlorid 
exchange. The rate of movement of sodium chlorid through the 
tissues and membranes is diminished. The diminution in the rate 
of movement affects the sodium chlorid in all the regions of the 
body and is therefore most likely to be the result of a disturbance 
in the center of regulation. 

Xin. With this conception of edema the directions for its treat- 
ment stand out clearly. The treatment of the fundamental disease 
of which edema is the symptom comes first. This is the case in 
cardiac failure. In acute diffuse nephritis we have no means to 
influence the pathologic process in the kidneys directly. 

When -we come to treat the symptom of edema, there are certain 
principles which we can follow: 

1. To diminish the intake of water below that of the output, no 
matter how small, as long as there is no anuria. When the intake 
is diminished below the output the water lost from the blood must 
be made good from the w^ater in the tissues if the blood volume is 
to remain normal. 

2. The total or almost total elimination of sodium chlorid from 
the food. The loss of sodium chlorid from the blood by way of 
the urine must be made good from the salt in the tissues w^hich 
passes into the blood stream and takes water with it. 

There are no direct means of influencing the regulatory center 
for water exchange itself. But w'hen this is primarily. responsible 
for the slowing in the rate of wmter movement the basal metabolic 
rate also is usually slowmd, as in chronic undernutrition. I^dien the 
basal metabolic rate is increased the rate of water movement is 
also increased. We have then. 
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3. To stimulate the rate of oxidative processes in the cells when- 
ever it is found to be diminished. 

For this purpose we have two means at hand: first, a proper 
diet, especially rich in protein, such as has been suggested by 
Epstein"*^ in cases of lipoid nephrosis; and second, the hormone of 
the thjuoid gland, which has been introduced into the treatment 
of edema by Eppinger.^® 

^Adlen, in spite of the limitation of water and salt intake, the 
edema cannot be controlled we have at our disposal diuretics as 
follows: 

The purine substances, caffein, theobromin, theophyllin, and 
their derivatives. 

The mercury compounds, calomel, novasurol and salyrgan. 

Calcium chlorid and ammonium chlorid. 

Urea. 

The action of the purine derivatives and of the mercury com- 
pounds we assume to be on the Iddnej^s and on the tissue barriers 
through which water moves. In accordance with our ideas concern- 
ing the similarity of the action of drugs and poisons and of nerves 
on the electrolytes of the colloidal system of the protoplasm, it is 
logical to assume that the action of these drugs is on the tissue 
barriers through which water moves. In all probability a change in 
the electrolytes of the tissues is brought about by these drugs, the 
result of which is an increase in the rate of water mo-\’^ement tb rough 
them. It is clear that these diaigs should not be used when an acute 
inflammatory exudate blocks the glomerular capillaries through 
which the excess of water must be removed. 

The diuretic action of the acid-producing salts, such as calcium 
clflorid and ammonium chlorid, is due to the excess of acid radicals 
in the body, which must be excreted in solution, and the excretion 
thus carries with it a certain amount of water. 

The diuretic action of urea is primarily in the Iddneys, and is due 
to its not being reabsorbed in the tubules; it thus prevents a certain 
amount of water from being reabsorbed. Whether it also has an 
effect on the tissues is not loiown. 

Summary. We have thus come to the understanding that in 
every case of general edema there is a slowing up in the rate of 
movement of water from the depots through the tissue barriers to 
the blood stream. With the normal water and salt intake and their 
rapid removal from the blood into the tissues, the free water there 
is rapidly increased. When a certain amount of water, has accumu- 
lated it becomes visible as edema. The slowing is the result of a 
central regulatory change and affects the constellation of electro- 
lytes in the tissue barriers through which the water moves to the 
blood and lymph streams. This slowing is produced, first, when- 
ever the water content of the blood threatens to be unduly increased, 
as in cardiac failure, or in acute diffuse nephritis; second, when the 
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change is primarily in the regulatory center, along with the depression 
of other vegetative functions, especially of the basal metabolic 
rate. This is the case in chronic undernutrition and in chronic 
wasting disease. Third, when there is a primary disturbance in 
the central regulation for the control of sodium clilorid in the body. 
This is the case in certain cases of edema without cardiac or renal 
diseases, and without chronic undernutrition. 
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GASTRIC HEMORRHAGE DUE TO FAMILIAL TELANGIECTASIS. 

By L. Napoleon Boston, A.M., M.D., 

PROFESSOR or medicine; woman’s mbdicae college of Pennsylvania; professor 

OP PHYSIC-AL diagnosis (GRADUATE SCHOOL), UNIVERSITY OF PENNSYLVANIA, 

PHILADELPHIA. 


A CURSORY survey'' of the literature disclosed records of 3 cases 
of recurrent rectal hemorrhage, one of oral bleeding and one of hem- 
atemesis, which had been accompanied by cutaneous telangiectases. 
Wilson^ gave us the first recorded instance of rectal bleeding from 
telangiectases in 1896; Fox^ recorded a case in 1908, where recurrent 
rectal hemorrhage was an annoying symptom; Phillips® in 1908 
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cites the case of an extensive telangiectasis of the skin and mucous 
surface of the mouth with hemorrhages from the pharynx, and 
possibly from the stomach. Hutchinson and Oliver’s^ patient 
experienced recurrent rectal hemorrhage and hemorrhage from 
other mucous membranes; and Pringle® in describing his case alludes 
to recurrent attacks of vomiting blood. Gastric hemorrhage, in the 
absence of pain and other gastrointestinal symptoms, has been the 
outstanding clinical feature in the 3 case records here delineated. 

Familial epistaxis and familial telangiectasis are terms seldom 
used but known to otolaryngology; whereas telangiectasis has not 
been employed in connection with painless hemorrhage of either 
gastric or rectal origin. 

The 3 private cases furnishing the clinical subject matter for this 
report, each had telangiectases of the skin and mucosae, as well 
as recurrent hemorrhages from both the stomach and the rectum. 
One of these patients was studied at laparotomy and another died 
from gastric hemorrhage. In each instance the history indicated 
other members of the same family, or near relatives who had experi- 
enced similar attacks of bleeding from mucous surfaces. The 
familial etiologic nature of the disease is evidenced in the report of 
my cases, and in all records cited from the literature. 

Painless gastric hemorrhage, calls for a careful inquiry regarding 
the existence of recurrent mucous bleedings among other members 
of the family. Moreover, persons suffering from recurrent epistaxis 
may also bleed from other mucous membranes.® 

Characteristic of familial gastric and rectal hemorrhage are; 
(a) the blood clotting time is within normal limits; (&) the number 
of blood platelets per cubic millimeter varies between 250,000 and 
400,000; (c) following large hemorrhages, the blood findings are 
those of secondary anemia, while nucleated red blood cells are 
occasionally present; (d) patients recover rapidly following seem- 
ingly large hemorrhages; (e) cases do not bleed extraordinarily 
after surgical operations; (/) and the other symptoms suggestive 
of gastric lesions are conspicuously absent. 

Each of the patients here reported lived to over fifty years of 
age, and each had been a victim of recurrent gastric hemorrhage 
since early life. One of these patients in addition to giving a definite 
history of familial nasal, gastric and rectal bleeding, is also the 
father and the grandfather of victims of recurrent nosebleed. In 
Cases I and II, telangiectases detected on the gastric mucoste were 
the sites of hemorrhage. 

Case Reports. Case I. — Male, aged thirty-two years, emploj’-ed bj’- the 
city fire^ department, was treated by me during a period of three years 
(.ending in 1914), for recurrent attacks of gastric hemorrhage. Upon several 
occasions he passed considerable blood by rectum. Proctoscopic examina- 
tion failed to reveal any evidence of hemorrhoids, or other pathology of the 
rectal mucosa. There were small telangiectases located on the face scalp 
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chest and lip. A tentative diagnosis of gastric ulcer, without pain or ten- 
derness, was ventured. Hemorrhage from the stomach was first noted 
when a boy and while attending school. He was compelled to refrain from 
t<fcng an active part in school athletics, because he occasionally vomited 
blood after strenuous exercise. 

Family History. The patient’s father had suffered from two severe 
attacks of gastric hemorrhage; and had also experienced the vomiting of a 
small amount of blood one or more times each jmar since a smung man. 
The father was at this time sixty-four years of age and a sufferer from 
apoplexy; he vomited blood tvfice during the last year of his life, and died 
from cerebral hemorrhage. 

Clinical Observation. Physical examination failed to detect anything 
abnormal except the small cutaneous telangiectases pre\dously mentioned. 
The heart was normal; blood pressure, systolic 128, diastolic 80. The pulse 
was of good volume, regular and not influenced abnormally by exercise. 
Examination of the oral and nasal cavities gave negative findings. 

Wliile under my observation, he vomited blood seven times and reported 
rectal bleeding often. The quantity of blood ejected was never large, he 
ordinarily vomited from 2 to 4 ounces of blood-stained material. Chemical 
examination of this vomitus showed it to be acid in reaction, contained 
decomposed blood in certain instances, whereas two of the specimens 
showed many red blood cells and large clots. The attacks of vomiting 
blood were experienced twice after the too liberal imbibition in rich food 
and alcoholic beverages. During routine study, he was given an Ewald 
meal, the gastric content recovered and found to be normal. It was not 
possible at any time during this clinical observation, to elicit tenderness 
over the abdomen, and the patient contended that he never experienced 
discomfort either before, during or after the gastric hemorrhages. 

Roentgen ray studies made at the Medico-chirurgical Hospital showed 
the stomach and intestine to be normal. 

Laboratory Studies. The red blood cells were 3,710,000; leukoc 3 rtes, 
8,400 per c.mm.; hemoglobin, 76 per cent. A differential leukocyte count 
gave polymorphonuclears 68, small lymphocytes 23, large Ijonphocytes 5, 
eosinophiles 2, basophiles 1 and transitionals 1. Coagulation time (Boggs’ 
coagulometer) was three minutes and fifteen seconds. The feces were 
examined upon several occasions for ova, and parasites with negative find- 
ings. Reaction of the feces for occult blood was positive. 

While on duty, and attending a fire, he was compelled to work for several 
hours without his regular food or sleep. _ During this strenuous exertion 
he fainted and was &ought to the hospital. Pursuant noth a record of 
recurrent gastric hemorrhages and his present state of shock, I consulted 
with the late Professor Ernest LaPlace, who performed a laparotomy. 

Findings. The visceral peritoneum appeared normal, except for a telan- 
giectatic area, size of a pea, located upon the anterior surface of the gall 
bladder. The stomach contained a large volume of blood. Well toward 
the cardiac portion of the stomach, were two areas where the organ appeared 
to be unusually vascular. The stomach was opened in search of the bleeding 
site. The two hjqiervascular areas mentioned were pronounced by the 
surgeon to be small nevi, each being about one-fourth of an inch in their 
lesser diameter; and numerous bloodvessels were visible about these sec- 
tions. Upon sponging these nevus-like areas, it was found that one of them 
bled after slight pressure, but to the naked eye, there was no actual erosion 
of either arteries or veins. 

The operative procedure was the elective one of ligating an artery that 
supplied these highly vascular sections. The patient made a slow recovery 
and when last seen, five years after the operation, claimed he had not 
suffered an attack of gastric hemorrhage since operation. 



Fig. 1. — The stomach was opened along the greater curvature. Sketch shows 
venous distribution on the posterior wall, a, Lesion from which fatal hemorrhage 
occurred, b, b, two sections of the mucosa, showing extreme venous vascularity 
(these resembled telangiectases surrounded by minute plexuses of vessels). It -was 
impossible to distinguish between small arteries and veins at these potential sites of 
bleeding. 



Fig. 2.— Sketch of venous supply of anterior wall of stomach (viewed from the 
peritoneal surface), while stomach was held in front of a strong light, a, a a Healed 
sites of p^c^^ous hemorrhage. No sensation of thickening was detected,’ and thev 
did not resemble the usual healed ulcer. 
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Case II.— E. D., female, aged seventy years, admitted to the Woman’s 
College Hospital, October 30, 1929, after vomiting 8 ounces of blood- 
stained fluid She had had “stomach trouble” for years; recurrent attacks 
of faintness, usually mild but often severe enough to necessitate her sitting 
from one-half to several hours. Nausea was present, but vomiting rarely 
occurred. She had noticed recurrent attacks of bleeding from the rectum 
since early girlhood. The loss of blood through rectal hemorrhages did 
not impair her health. Four children are living, labors were normal. 

■ Family History. Her mother died at seventy years, but was never a 
victim of attacks qf hemorrhage. ^ A maternal aunt suffered from recurrent 
attacks of nasal hemorrhage. A sister of the patient died at the age of mty- 
six from repeated painless gastric hemorrhages. A brother died of apoplexy ; 

three brothers living. i 

Present Illness. The patient enjoyed health until March, 1928, when, 
in the absence of other symptoms, she vomited about 2 quarts of blood- 
stained liquid. She was confined to the hospital for twenty-six days, ^ She 
made an uneventful recovery, gained steadily in strength and weight. 
The hemoglobin rose from 30 to 70 per cent. Symptoms referable to stom- 
ach trouble were absent until October 30, 1929, when she entered the 
Woman’s College Hospital, Slight chills and fullness in the stomach ante-' 
dated vomiting, but pain was absent. 

Physical Examination. A well-developed, white woman, weak and pale. 
A soft systolic murmur was heard at the apex and transmitted 'to the left 
axilla. Cardiac sounds were regular, but the muscle tone was poor. Gurg- 
ling sounds were active over the abdomen. A large scar covered the supe- 
rior portion of abdomen, back and both arms, due to a burn by gas forty 
years ago. Two hours after admission (9 p.m.) the patient vomited 15 
ounces of bright blood, and a half hour later, she again vomited 2 ounces 
of blood. Hemostatic serum (2 cc.) was given every two hours for 3 doses. 
There was one small angiomatous patch, 0.5 mm. in diameter on right 
eyelid at junction of the skin and mucous membrane. There were eight 
other telangiectases located on the neck, chest, abdomen, and right thigh. 
On the outer surface of right thigh near its center there were several areas 
of dilated bloodvessels about If inches in width and 2| to 3 inches in length, 
the longer measurements being nearly parallel with the femur. Inside of 
the right thigh were a few dilated vessels of the skin, and several telangiec- 
tases on the left leg. 

The urine was amber in color, acid, specific gravity 1020, and contained 
a trace of albumin; otherwise negative. 

On account of extensive scaring Horn previous burns, a successful trans- 
fusion was impossible. On admission the blood examination revealed 
hemoglobin, 60 per cent; erythrocjdes, 3,370,000; leukocytes, 6,700; clotting 
time, tiiree and a half minutes. Subsequent blood examinations revealed 
a rapid decrease in both erythrocytes and hemoglobin. Blood platelets 
numbered 340,000. 

Four days after admission the patient suddenly became nauseated 
and vomited 4 ounces of blood, followed by sweating, chills, weak rapid 
hem died on the fifth day following severe gastric 

Perlinent Anlopsy Findings. The esophagus was normal. The stomach 
contained 1 pint of blood and a large clot. On the posterior surface, 5 cm. 
irom the esophageal opening, was an erosion 0.5 cm. in diameter, the center 
1 occupied by a_ vessel whose mouth was plugged by a clot. 

stomach against the light it was seen that this vein com- 
municated noth a large branch of the coronary veins (Fie. 11 Toward the 

tSn a of scars smaUer 

than a pm s head (Fig. 2). These scars were situated along the course of 
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the veins. Each scar was located on a portion of highly vascular mucosa. 
When held up to the light, a minute yellow-white thickening could be seen 
surrounded by a thin white halo. None of the scars, or the lesion at site 
of hemoirhage felt thickened at autopsy, but after hardening the organ, it 
was possible to feel slight thickening of these scars with the ungloved hand. 
The intestines were filled with thick, tarry blood. The upper part of the 
small intestine was discolored red, the lower part reddish black and the 
colon black from the presence of blood. 

Case III.— Male, age sixty years, first seen by me in 1925. 

Chief Complaint. Obstinate constipation, recurrent attacks of tender- 
ness over the upper abdomen, followed by nausea and faintness. Gastric 
distress at times became severe and the pain was only relieved by the t akin g 
of food. He had repeatedly vomited during these attacks and the vomitus 
usually contained some blood. It was his custom to pass a small amount 
of blood from the bowel the day following these seizures. 

Family History.^ The mother, a maternal grandfather and a maternal 
uncle and the patient’s sister had suffered from recurrent attacks of nose- 
bleed. The patient has a son and a grandson who are also sufferers from 
famihal telangiectasis, both of whom experienced their first attack of nasal 
hemorrhage at about the tenth year of age. The inherent tendency to 
transmit the pernicious defect of telangiectasis is well exemplified by this 
patient. 

Physical Examination. Physical examination revealed nothing of 
clinical importance except the presence of small telangiectases situated 
on the neck, trunk and nasal mucosa. He had received treatment (cau- 
terization) for “spider nevi” located on the nasal mucosa. 

Conclusion. Familial telangiectasis is the etiologic factor in a 
definite class of hemorrhage, which takes place in the presence of 
normal physiologic responses by both the capillary and venous 
blood. Recurrent gastric hemorrhages were experienced during 
early life by each of the 3 cases studied; and attacks of hemorrhage 
w’-ere often accompanied by brief periods of syncope. Judging from 
the small number of case reports available, familial telangiectasis 
does not shorten the span of life or inhibit development. Familial 
gastric hemorrhage has been observed, in persons who have also 
experienced recurrent attacks of hemorrhage from other mucous 
surfaces. The vascular defects common to familial hemorrhages 
from the mucous membranes are to be found among other members 
of the same family and in their near relatives. The tendency to 
familial hemorrhage is transmitted by both maternal and paternal 
parent to offspring. 
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(From the Medical Clinic of the Peter Bent Brigham Hospital, Boston, Mass.) 


That the ingestion of liver extract may cause in a normal person 
a prompt and striking rise in the red blood cell count accompanied 
by symptoms and signs of polycythemia is a fascinating problem 
for speculation. Watkins, Johnson and Berglund^ observed a rise 
in the red blood cell count to as high as 7,800,000 and the simulta- 
neous occurrence of symptoms of headache, epistaxis, vertigo and 
with particularly acrocyanosis. They suggest that the action of 
the unknown substance or substances contained in the extract which 
are effective in allowing an increase of red blood cells in pernicious 
anemia act in the manner of a stimulant for the maturation and 
discharge of normal red blood cells. Inasmuch as these observa- 
tions have not been corroborated up to the present time, the following 
studies were made. 

Procedure. Following control studies, during which the normal 
blood values were determined, the contents of eight vials of a potent 
liver extract,! the equivalent of 800 gm. of liver, were ingested daily 
for a period of fourteen days by four normal young men. During 
the period of observation each took his customary normal diet. 

In the observation period red blood cell counts were made from 
blood obtained from an ear-lobe puncture, twice daily, at approxi- 
mately 10 A.M. and 3 p.m. Counts were made from two United 
States Bureau of Standards standardized pipettes each time and 
the average of the two counts recorded. The reticulocytes were 
counted in smears of the blood made at the same time and stained 
with brilliant cresyl blue. 

Before treatment was begun, and at weekly intervals thereafter, 
observations were made on venous blood as follows : The percentage 
■of blood hemoglobin (Sahli), red blood cell count, the total cell 
volume by hematocrit, individual cell volume, ^ blood iron,^ icteric 
mdex^ and the mean red blood cell diameter by measurements. 

Observations. The reticulocyte response w^as as follows: On the 
fifth day in each subject there occurred a distinct increase from 

* TWs study was aided by a grant from the Proctor Fund of the Harvard Medical 
School for the study of chronic disease. arvaru lueaicai 

t Supplied by Eli Lilly & Co. 
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control values reaching 3, 1.3, 1.4 and 1.1 per cent respectively. 
Although the percentage increase is small, it is to be noted that on 
the basis of 5,000,000 circulating red blood cells per cubic milli- 
meter, this would give actual reticulocyte figures of between 150,000 
and 55,000 per c.mm. These figures would compare with a 15 per 
cent reticulocyte rise in a patient with 1,000,000 red cells per c.mm., 
as in severe pernicious anemia. The rise was transitory, persisting 
for from one to three days, following which the values decreased 
apparently to below the control figures. 
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In Table W the onset of an acute upper respiratory infection in 
this subject on the eighth day forced him to discontinue the extract. 
However, up to that time the findings in his case were in accord 
with the others. The counts on the whole show a tendency'- toward 
a moderate but sustained red blood cell elevation during the latter 
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half of the experiment. There was, however, no evidence of an 
immediate or excessive rise to striking values in any case. 
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Hemoglobin values were not greatly altered, but point again 
toward a higher general average in the latter days of the test. 

The blood-iron level was slightly increased in 3 subjects. The 
indi'^ddual cell ^mlumes showed a slight intermediate increase, due 
perhaps to the increased number of young cells, although the 
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diameters were irregularly affected, giving an intermediate rise in 
■ 2 cases with a later return to control sizes. 

Table IV. 
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The icteric index remained normal throughout. 

' The only subjective symptoms noted during the course of the 
experiment were a moderate nausea which followed almost imme- 
diately after taking a fairly large dose (3 or 4 vials) upon an empty 
stomach and a slight diarrhea lasting from four to six days. No 
headache, dizziness, epistaxis or acrocyanosis occurred. The sub- 
jects in general felt quite well. 

These findings are very much in accord with certain other investi- 
gations. Minot, Murphy and Stetson,® using cooked liver, were 
able to demonstrate only trivial increase in either hemoglobin or 
red blood cells. Similarly, Neidhardt and Bannasch,® on diets of 
500 gm. of raw liver for periods up to thirty days, obtained only 
slight increases in red blood cells and hemoglobin. Jungmann,^ 
with a diet identical with that of Neidliardt and Bannasch, reported 
that the red blood cell counts were practically unchanged. Cornell® 
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found no change in the blood of 4 normal persons who ingested 
240 gm. of raw liver pulp dailj’’ for four weeks. 

From these observations one may conclude that blood formation 
in normal individuals may be enhanced by the ingestion of large 
amounts of liver or liver extract, but that a striking change does not 
occur. 

Neidhardt and Bannasch believe that there is an increased hemol- 
ysis, as shown by the increase of urobilin in the urine; but on the 
one hand the urobilin determination in the urine is a very crude one, 
and a quantitative determination of urobilin in both stool and urine 
would be necessary to demonstrate an increased hemolysis. On the 
other hand, the icteric index in our cases was not increased, which 
indicates that no pathologic hemob'sis took place. The urine 
tested for urobilin at the conclusion of our observations was negative. 

As suggested by IMinot and Murph}^® and later substantiated 
by the work of Castle, it is very probable that liver contains an 
essential element which is necessary for the formation of normal and 
durable red blood cells. Only if this factor is absent, and the red 
blood cell count low, as in pernicious anemia, do we get the typical 
and striking liver effect. 

Conclusions. 1. There was observed a slight rise in the reticulo- 
cytes, an increase in red blood cells and percentage of hemoglobin, 
together with a slight rise in the blood-iron level following the 
ingestion of the contents of 8 vials of liver extract daily. 

2. Striking changes in the blood did not occur nor were the clinical 
symptoms or signs of pol.ycythemia observed during such treatment. 

3. There was no evidence to suggest increased hemolysis of the 
blood during the period of observation. 
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THE INFLUENCE OF GASTRIC JUICE ON ERYTHROPOIESIS IN 

PERNICIOUS ANEMIA. 

By William S. Middleton, M.D., 

ASSOCIATE PROFESSOR OF MEDICINE. 

AND 

R. H. Stiehm, M.D., 

SENIOR RESIDENT IN MEDICINE, MADISON, WIS. 

(From the Department of Medicine, University of Wisconsin.) 

A comprehensive survey of the data suggesting a causal rela- 
tionship between the gastrointestinal tract and pernicious anemia, 
in 1926, by Ivy,i constitutes an accurate resume of the literature to 
that date. For the present purposes suffice it to say that for years 
laboratory and clinical evidence had been accumulating in support 
of this interrelation. On one point only had there developed an 
unanimity of opinion among workers in this field, namely, the con- 
stancy of achylia gastrica in patients with pernicious anemia. 
Levine and Ladd^ in an analysis of 143 cases of pernicious anemia 
reported the astounding figure of 99 per cent in which achlorhydria 
was established. All of the further evidence in this matter was, 
as the above, purely inductive for a causal relationship between 
the two conditions, and it is beyond the scope of the present note 
to reiterate these details. 

It remained for Castle^''*-®’® in a series of original and revealing 
studies to attack this problem by the direct method of experimenta- 
tion. His observations may be listed as follows: 

(а) The product of the normal gastric digestion of a beef meal, 
regurgitated and then further incubated in vitro with hydrochloric 
acid, when fed to patients with pernicious anemia, induced reticulo- 
cyte responses with remissions in the blood picture comparable to 
those from liver therapy. 

(б) Beef alone is incapable of such action. 

(c) Diluted hydrochloric acid will not induce such reactions. 

(d) The product of the interaction between beef on one hand and 
commercial pepsin and hydrochloric acid on the other, in vitro, 
proved inert, 

(e) Normal gastrie juice and beef incubated together in vitro with 
hydrochloric acid and then administered to patients with pernicious 
anemia gave rise to characteristic remissions. 

(/) Normal gastric juice incubated in vitro with an indifferent 
protein as casein developed no potency with reference to erythro- 
poiesis. 

^ (?) Normal gastric juice administered alone and at a sufficient 
interval after meals led to no regular erythropoietic response. Where 
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a slight response was noted, still further rises resulted when similar 
quantities of gastric juice and beef muscle were incubated together 
in vitro and then given to the same subjects. 

Wilkinson’' reported results rather contradictor}^ to those of Castle 
on the administration of gastric juice to a patient with pernicious 
anemia. Exercising due precautions to obtain an active normal 
gastric juice with or without histamin, 150 to 200 cc. was given 
during meals. (It is not possible to determine from the report 
whether this amount represents the total dosage for a day or that 
given at each of three meals.) The single case cited in detail received 
150 to 200 cc. of fresh gastric juice daily with the noonday meal. 
The initial level of erythroc 3 ^tes was 3,850,000 and the hemoglobin 
100 per cent. A control period of exhibition of hydrochloric acid and 
pepsin had led to a decline in the blood picture. On the adminis- 
tration of gastric juice a reticulocyte rise to 4 per cent was noted 
on the twenty-fourth day, when the erythrocytes numbered over 

4.000. 000. It will be noted that the initial level of erythrocytes 
(3,850,000) precluded a true reticuloc 3 de response® regardless of the 
agent used. I^Tile the reticulocyte rise is appreciable considering 
this point, the author is not justified in attributing the subsequent 
fall of the reticuloc 3 des to the institution of liver therapy. Reticulo- 
cyte responses in pernicious anemia to any form of therap}'- are not 
to be anticipated with erythrocyte counts exceeding 3,000,000. 

In view of the possible question awakened by Wilkinson's report 
and the difficulties attendant upon clinical studies of this t 3 ^pe the 
two following experiences are cited: 

Case Reports. Case I. — A white, single male, farmhand, aged fort}’’- 
one years, was admitted to the Hospital on November 7, 1929, with a his- 
tory of weakness, which began the previous January with an attack of so- 
called "flu,” at which time he was delirious. Convalescence was marked 
by weakness and pallor, and in Februar}'' he was told to take 1 vial of liver 
extract daily. This dosage was continued up to the time of admission, 
except for a period of three weeks in June. He consulted a ph 3 '^sician in 
July when the weakness became more marked and was adwsed that liver 
therapy be continued and that iron be added. Weakness, however, con- 
tinued unabated and in October, 1929, the patient was forced to go to bed, 
where he remained until admission to the hospital. His history also included 
recurrent soreness of the tongue, epistaxis, dyspnea, nocturia, and 27 pounds 
loss of weight since January, 1929. Past medical, social, and family his- 
tories were irrelevant. _ 

The pertinent physical flndings included a sallow, lemon-colored skin, 
oral sepsis, dental caries, atrophic tongue with visible papillEe, pale mucous 
membranes, venous hum at the base of the neck, s 5 ’^stolic murmur over 
entire precordiiun, palpable liver edge, quadriceps and general muscular 
weakness, and decreased vibrator}'' perception over the tibiae. 

Laboratory examination on admission showed an er 3 rthroc 3 rte count of 

1.050.000, with a hemoglobin of 20 per cent. Fractional aspiration of the 
gastric contents following subcutaneous histamin injection revealed the 
absence of free hydrochloric acid. The stools contained no ova, parasites 
nor motile organisms. The icterus index was 15. 
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A diagnosis of pornicious anomia with early cord involvement w^ made, 
and the failure of response to a potent liver extract was attributed to the 

inadequate dosage. • ' ... • -xi. i 

The day following admission 100 cc. of gastric 3 mce was given -mth each 
meal. The average titration of this gastric juice showed a free acid coi^ent 
of 33 degrees. This procedure was continued for a period of six days without 
a reticulocyte response. The erythrocyte count at the conclusion of this 
period showed 630,000 cells, with less than 10 per cent hemoglobin. Because 
of the patient’s precarious condition hver extract (Eli Lilly & Co. No. 343), 
1 vial three times a day was begun; and in the absence of an adequate 
response in the blood picture at the end of a further period of six days, a 
blood transfusion was given. Following this procedure a further reticulo- 
cyte response was noted with a rise in the er 3 rthrocyte counts. _ Twelve 
days after the blood transfusion and after eighteen days of administration 
of liver extract (equivalent of from 300 to 500 gm. of liver daily) the ery- 
throcyte count was 3,270,000, with 53 per cent hemoglobin. Hence the 
response of the blood picture to accepted therapy would be deemed satis- 
factory (Fig. 1). 



Fig. 1 


retired white farmer, aged seventy-three years, was read- 
imttea to the Hospital on Decernber 9, 1929, having been discharged on 
December 12, 1928 with a diagnosis of pernicious anemia after an excellent 
remission from liver the^ap 3 ^ Shortly after his discharge he had neglected 
to continue with the liver extract as advised; and on readmission physical 
examination again showed the lemon-yeUow pallor, bald tongue, cardiac 
enlargement, papable liver and right kidney, thickening of the radial 
arteries, loss of vibratory sensation in the lower extremities, and general 
muscular weakness of his earlier hospital staj''. 

Laboratory examinations on admission included a blood count of 1 640 000 
erjjlmpcytes, with 35 per cent hemoglobin. The icterus index was 8 ’ 

co^d wSr2ffirmS"“'''°'^^ posterolateral degeneration of the 

Beginning the day following admission, the patient was given 200 cc. of 
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gastric juice ^^^th each meal. The average titration showed a free acid 
content of 33 degrees. Nine days after tins treatment was begun, the aver- 
age reticulocyte count was somewhat above normal, but their number never 
exceeded 6.2 per cent of the total erythrocytes. At the end of eighteen 
days, the patient was discharged. His blood count then showed 1,550,000 
red blood cells and 47 per cent hemoglobin (Fig. 2). 



Fig. 2 


Discussion. Before entering upon a discussion of these cases 
certain details of procedure must be considered. In the first place 
the gastric juice utilized in this study was the pooled product of a 
number of gastric aspirations. Histamin was not utilized to aug- 
ment the gastric secretion in any instance. The normal gastric 
juice obtained was titrated for free acidity, and if found to be 
within normal range, the same wms passed through a Berkefeld 
filter, sealed in sterile flasks and kept in an icebox. Dail}" deter- 
minations for acidity and sterility wmre made, and interestingly 
the gastric juice maintained its free acidity with little or no fluctua- 
tion for as long as six weeks. At the same time sterility was pre- 
served. This observation, of course, placed the responsibility for 
the usual loss of free aciditj'^ when a gastric content is allowed to 
stand upon bacterial or fungous growth and proteids, such as mucin, 
wdiich may be removed by the Berkefeld filter. 

In analyzing the results of the administration of normal gastric 
juice to these 2 patients, one notable difference presents itself, 
namely, a low-grade response of the reticuloc 3 Tes in Case II as 
compared with an absence of response in Case I. In neither instance 
did a significant numerical rise of the erj^throcjTes occur. It maj’’ 
be argued that Case I did not receive the gastric juice in sufficient 
quantity (one-half the dail}’’ amount received b}^ Case II) nor long 
enough to manifest a hematopoietic effect, wdiereas Case II obviously 
had an adequate trial. This argument cannot be controverted. 
In view of Castle’s observations,® what would seem a more logical 
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explanation of the difference resides in the fact that while both 
received the same diet, Case II ate his meat regularly and Case I 
was unable to partake of the same. As Castle® has pointed out, the 
interaction between ingested beef and normal gastric juice admin- 
istered close to the former may readily occur in the stomach of a 
pernicious anemia patient with a resultant product which is respon- 
sible for the blood remissions in pernicious anemia. 

Conclusion. In conclusion it may be stated that these studies, 
meager though they be, support Castle’s contention that normal 
gastric juice alone does not contain the active maturating factor 
essential to erythropoiesis. 
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INCIDENCE OF THE SICKLE-CELL TRAIT IN INDUSTRIAL 

WORKERS. 

By G. M. Brandau, B.A., M.D., 

HOUSTON, TEXAS. 

The attention of the profession has been drawn repeatedly during 
the past two decades to the occurrence of a new or newly-discovered 
nosologic entity which, on account of a numerical decrease of the 
led blood corpuscles, associated with a peculiar crescentic confor- 
mation of a varying percentage of these cells, has been designated 
sickle-cell anemia. The occurrence of such cells -was first noted 
French hematologist, Hayem,i and in 1910 Herrick,2 
of Chicago, reported a case of sickle-cell anemia, thus giving an 
impetus to the study of the disease in this country. 



814 brandatj: sickle-cell trait in industrial 'workers 

The most characteristic signs and s^maptoms of this disease 
appear to be a yellow or greenish-yellow discoloration of the scleras, 
presence or historj’- of leg ulcer, abdominal crises, lymph glandular 
enlargement, muscle and joint pains, sickle cells varying from 1 to 
95 per cent of the total number of red blood corpuscles, anemia and 
urobilinuria. During the acute phases of the disease there is 
moderate pyrexia. The spleen may or may not be enlarged. The 
condition occurs almost exclusively in the negro race, although 
1 case has been reported in an Arab boj^, who possibly had some 
admixture of negro blood,® and 4 white cases'^-® have been described 
in which there was no evidence to sustain anj^ suspicion of an 
Ethiopian taint. It is marked by remissions and exacerbations, 
the remissions being largely devoid of subjective symptoms, and 
accompanied by improvement in the objective signs, as well as a 
corresponding change in the laboratorj^ findings. Aside from the 
disease itself, and in a large majorit3^ of cases occurring without 
active signs of ill health, the phenomenon of drepanocytosis is 
observed in the sickle-cell state, trait or aptitude or latent sickle- 
cell anemia, as it is variousl}”^ called. The term latent sickle-cell 
anemia should not, however, be used as a synonym of sickle-cell 
trait, but if employed at all, should be reserved to designate those 
periods of remission in drepanocytic anemia when the disease is 
practically quiescent. It seems to be established that the anemia 
occurs more frequently in those with the sickle-cell trait than in those 
whose blood is normal in this respect; in other words, that the trait 
is a predisposing factor in the development of the anemia.® Some 
authors even regard the trait as a very mild form of the disease, of 
which the active anemia is a severer manifestation,® although the 
former has been found to be entirely compatible with good health 
and with long life, while the latter is not considered conducive to 
either. The trait has been observed to remain in some cases after 
the anemia and its accompanjdng sjonptoms have cleared up^ 
(remissions) and even after splenectomj^®'®-^® (presumptive cure). 
The distorted cells or poikilocytes found in these conditions are 
designated drepanocytes, from the Greek word, o^oe-avoc, meaning 
sickle, and the name is thus descriptive of the morphologjL They 
have also been called meniscocytes in reference to their crescentic 
shape. The drepanocytic status has been reported from different 
cities as oecurring in from 5^^ to 7® or 7.5^® per cent of the negroes 
examined. These figures represent the incidence in hospital or 
dispensary patients who presumably were present because of disease 
or injury. In order to determine the incidence among the negro 
male population in this localitj'' it was decided that 100 negro appli- 
cants for emplojonent should be examined, though to date nearly 
twice that number have been subjected to study. Interest was felt 
also in the question of the ratio of the occurrence of the sickle-cell 
trait in patients appljung for treatment to that in healthy workers 
applying for remunerative occupation. The investigation was under- 




SicHe cells in moist preparation. Variations in shape in. the distorted forms are 
evident. In the smaller cells the refractive index appears to be increased. 
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taken primarily to ascertain whether or not the sickle-cell trait is 
to be regarded as a definite industrial hazard. The examination 

in each instance consisted of three parts: 

1. A brief history inquiring into past illnesses^ with special 
reference to the occurrence of joint and muscle pains, abdominal 
crises and ulcers. 

2. A general physical examination, giving particular attention to 
scleral color anomalies, lymph-node enlargement and hypertrophied 
tonsils, ulcers, especially ulcus cruris or resultant scars, and condition 
of the abdomen. 

3. Study of moist blood films made by placing a drop of fresh 
blood on a slide, covering it with a coverslip and sealing with vase- 
line to prevent drying. These preparations were then observed 
daily for six days or longer. 

As the individuals examined were all applying for work, some of 
them were no doubt unduly reticent in relating their previous 
untoward symptoms, and to that extent the histories must be dis- 
counted. The number who had “never been sick a day in their 
lives” was almost unbelievably large. Nevertheless, with the use 
of patience and diplomacy, it is believed fairly accurate data were 
secured. Yet in only 1 of those with positive blood findings did the 
history disclose any symptoms in the past which might possibly 
have been interpreted as representing the acute phase of the disorder 
or active drepanocytic anemia. In this case there was a history 
of an acute attack of “rheumatism” at twenty-two years of age 
(the present age being forty-two years) and of attacks of “indiges- 
tion” following dietary indiscretions, these attacks being of infre- 
quent occurrence and distributed over a long period of time. In 
those with negative blood findings there was a history of joint 
pains in 3, of indigestion or abdominal cramping in 15 and of leg 
ulcers in 2. The small number of positives used in the comparison, 
and the manifold interpretations which might be accorded the 
symptoms mentioned, would rob these figures of any significance 
except to indicate that the history is of but little value in detecting 
individuals possessed of the siclde-cell trait. Certain symptoms 
as related in the anamnesia might, however, be regarded as sug- 
gestive of the condition, although a negative history would not 
necessarily nullify a presumption of its presence. As thfe siclde-cell 
trait has been demonstrated in patients who have had sickle-cell 
anemia,^ a clear history of this disease would at least be suggestive 
of the presence of the trait. 

The physical examinations not only did not reveal anj^ pathogno- 
monic sign associated with the sickle-cell condition, but also failed 
to demonstrate any probable sign or syndrome on which a diagnosis 
might reasonably be hazarded. In only 5 of the 100 subjects were 
the scleriE and episclerm clear and devoid of some color changes, 
although none of these 5 were in the positive group. The predomi- 
nating color was a brownish hue, sometimes with flecks of a darker 
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brown tint; occasional variations were yellowish-brown, cream 
colored or even reddish-brown. Quite a few (16) showed a light 
slaty-blue tint of the sclerie, with perhaps 2 or 3 dark-blue pin-head- 
sized macules on this background. However, none of these latter 
were found to have siclde cells, nor was there any indication that 
these blue sclerotics were of the type associated with fragility of the 
bones. 

The inguinal lymph nodes were palpable in 95 per cent of the 
men examined and in all of the positive cases. General Ij^mph- 
adenopathy was noted in 2 of the positive and in 30 of the negative 
cases, thus maintaining practically the same proportion. In none 
of the positive cases was the spleen demonstrably enlarged. Leg 
ulcers were not present in anj'^ of the men examined. The age, 
weight, blood pressure, muscular tone and development, presence 
of focal infections and bluish mottling of gums and palate w’^ere 
likewise considered and found to be apparently without bearing or 
influence on the condition. It occurred both in the pure black and 
in those of mixed blood. The tj^ical greenish-yellow sclerie of the 
active anemia is dependent on erythrocyte destruction and, as was 
to be expected, was not observed with the sickle-cell state. The 
same remarks are applicable to the urobilinuria, Erlich’s aldehyde 
test showing absence of that condition in the positive cases reex- 
amined. Urobilinuria, however, has been reported in the siclde-cell 
trait, apparently in the absence of active hemolysis. 

In examining the slides for siclde cells it was observed that the 
red corpuscles assumed the typical shapes after varying lengths of 
time, the phenomenon occurring sometimes on the first day and 
sometimes as late as the fifth day. The change is probabl}'^ brought 
about in susceptible cells bj’^ the consumption of oxygen and the 
formation of carbon dioxid resulting from cell metabolism.® Other 
factors are not without influence.®-'* Being unfamiliar with the 
stud}^ of moist preparations, some confusion was at first occasioned 
by the occurrence of poikilocytes not of the typical sickle-cell shapes. 
In these slides the red blood cells appeared smoothlj^ outlined and 
distorted into various shapes, such as cup-shaped, club-shaped, 
horseshoe-shaped, sinuous forms, falcate, scaphoid and others. 
This change was found usually in drying films, and it is thought 
was due to osmosis through the cell membrane, though not all 
drying films showed this change. Reexamination of the men in 
this group gave negative results, and similar forms were noted in a 
control series in Mexicans; hence, the slides were not regarded as 
positive. Some difiiculty was experienced in attempting to check 
the true positives, as due to rapid labor turnover only 5 of 10 
positive subjects could be located for reexamination. Of these 5, 

3 remained positive and 2 which were positive on first examination 
were negative at a later date. Thus it appears that in a given 
case examination may be positive for the sickle-cell trait at one time, 
at another time negative and that, therefore, in a group the apparent 
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incidence of susceptibility may be less than the real incidence, as 
some possessed of the trait may at the time of examination render 
a negative film. Some writers assert that in persons showing this 
phenomenon it is a constant finding, but the results of our check-up 
show that this is not uniformly the case. Anderson^® mentions an 
instance in which a patient showed no progressive sickling while 
in the hospital, but two weeks after his discharge showed from 90 
to 95 per cent sickling in moist preparations twenty-four hours old. 

Wassermann tests were not obtained except in 1 case, in which 
it proved to be negative. Hemoglobin estimation by the Tallqvist 
scale varied, but the lowest readings were 75 to 80 per cent. In 
150 men, 10, or 6.63 per cent, of sickle-cell trait were found, which 
is in close agreement with the percentage reported from other 
localities. This indicates a similar incidence in healthy industrial 
workers and in hospital or dispensary patients, although it must 
be remembered that the personnel of this group did not include any 
women. 

Conclusions. 1. The history, however important in other respects, 
is of little value in the detection of subjects with sickle-cell trait, 
but may be suggestive. 

2. The physical signs are not diagnostic. Absence of scleral 
color anomalies or of lymph-node enlargement may possibly be 
regarded as evidence against the presence of the sickle-cell trait 
in any one individual. 

3. Examination of moist blood films is a simple method of diag- 
nosing the condition. 

4. The percentage of the occurrence of the sickle-cell trait in 150 
negro men applying for work was 6.67 per cent. 

The accompany microphotograph was made by Dr. E. F. Cooke. 
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CHLOROTIC ANEMIA OF PREGNANCY. 

A Report of Three Cases. 

By Maurice B. Strauss, M.D., 

BOSTON. 

(From the First Medical Service of the Boston City Hospital, Boston, Muss.) 

Since the first American description of an anemia of pregnancy 
by Walter Channing,^ in 1842, there have been many case reports of 
this condition with a variety of causative factors. 

Alder,2 in 1924, classified the anemias associated with pregnancy 
as follows: I. Anemia with pregnancy: (a) chlorosis; (b) post- 
hemorrhagic anemia; (c) congenital hemolytic icterus; (d) previously 
present primary pernicious anemia; (e) leukemia, acute or chronic; 
myelocytic or lymphocytic. II, Anemia from pregnancy: (a) 
physiologic; (b) pernicious type of anemia of pregnancy. 

Larrabee,^ in 1925, divided his cases of anemia of pregnancy into 
a primary “pernicious” type and a secondary type. 

O. H. P. Pepper,^ in 1929, called attention to the fact that most of 
the publications on the subject of pregnancy anemia antedated 
modern hematologic and investigative methods. 

Recently, 3 cases of the “pernicious” t}T)e of anemia of pregnancy 
were reported in detail b}'’ Peterson, Field and Morgan.® These 
cases all showed a “pernicious” type blood picture, but with free 
hydrochloric acid present in the gastric juice, and all recovered with 
liver therapy in exactly comparable manner to cases of Addisonian 
pernicious anemia not associated with pregnancy. 

In striking contradistinction to these, the following 3 cases of 
“chlorotic” anemia of pregnancy all show a chlorosis-tj^e blood 
picture with a complete and persistent achylia gastrica, and all 
show a quantitative response to iron therapy. In each of these the 
anemia definitely dated to the pregnancy and showed no tendency 
to recur afterward, but was otherwise exactly comparable to the 
chronic chlorosis described by Faber.® 

Case Reports. Case I. — M. L., Boston City Hospital, No. 599357: 
A married, white housewife, aged thirty-four years, was admitted on Decem- 
ber 19, 1929, complaining of weakness. The family history was entirely 
negative. During childhood, the patient had had chicken-pox, measles, 
mumps and pertussis. At the age of ten, she had had chorea. At fourteen, 
she had had quinsy sore throat, and had had frequent attacks of tonsillitis 
well into adult hfe. For many years, she had had headaches, chiefly frontal, 
usually occurring in the late afternoon. She had been delivered of eight 
normal children, an anencephalic monster, and had had three miscarriages 
at from three to seven months. During the last six years she had had some 
shortness of breath on exertion, palpitation, occasional dizziness, and was 
quickly exhausted after slight exertion. At puberty she had had a nervous 



STRAUSS : CHLOROTIC AJSIEMIA OF FREGNANCY 


819 


breakdown of an unknown type. On December 4, 1929, she was admitted 
to the Boston Lying-in Hospital and on December 8 was delivered of a non- 
viable anencephalic monster. Delivery was complicated by a compound 
presentation and hydramnios, but there was no abnormal bleeding. On 
the following day she became wildly delirious and was transferred to the 
Boston Psychopathic Hospital where she remained until admission to the 
Boston City Hospital. A pale yellow color of the skin and a moderate 
anemia were noted upon the patient’s admission to the Psychopathic 
Hospital. The mental condition cleared rapidly and in ten days the patient 
was well enough to be transferred from the institution. 



Chart I. — Case I. M. L. Cross-hatched area represents 6 gm. of iron and 

ammonium citrate daily. 


On admission to the Boston City Hospital, it was noted that the patient 
was very pale and somewhat orthopneic. Oral sepsis and dental caries 
were present. The tongue was smooth and showed evidence of papillary 
^ about the margins. The heart was enlarged, the apex beat was in 
the fifth interspace, 10.5 cm. from the midsternal line. There was a mid- 
mastolic thrih at the apex and a loud systolic and short crescendo presys- 
tohc rninmur at the apex. _ The systolic murmur was heard all over the 
precordium and was transmitted to the axiUa. The second pulmonic sound 
was accentuated. _ The abdomen was lax; the uterus not felt. The reflexes 
skin sensation, vibratory and position sense were all normal. The urine 
was of normal specific gravity, no albumin, no sugar; leukocytes and epi- 
thehal cells m the sediment. Stool was formed, brown; occult blood nega- 
tive. Teleroentgenogram showed^ an enlarged heart. Electrocardiogram 
Showed no abnormalities. Gastric analysis showed no free hydrochloric 
acid m the fastmg contents or after an, alcohol test meal, or after the sub- 
cutaneous injection of 0.5 mg. of histamin. The hemoglobin was 33 per 

leukocytes, 8000. Stained smear 
ac^omia, very slight anisocytosis and 
poikflocytosis. No abnormal white cells were seen. During the month in 
the hospital, the leukocytes varied from 6550 to 9500. The hemodobin 

stenosis and insufficiency, dental caries and chlorotic anemia of pre^ancy. 
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Two weeks later the patient w-as seen, at which time the hemoglobin 
was 81 per cent, and red blood cells, 4,600,000. She was advised to discon- 
tinue further iron therapy. On April 11, 1930, she was again seen, at which 
time the hemoglobin was 86 per cent; red blood cells, 4,150,000; white 
blood cells, 7500. There was no achromia, anisocytosis or poikilocytosis 
seen in the stained smear. Gastric analysis at this time showed no free 
hj'^drochloric acid in the fasting contents, after an alcohol test meal or after 
0.75 mg. of histamin subcutaneously. Pepsin and rennin content of the 
gastric juice were very low. 

Case II. — M. L., Boston City Hospital, No. 599380;. A married, white 
housewfe, aged twenty-five years, was transferred on December 20, 1929, 
from the obstetric ser\dce for treatment of anemia. The family and past 
histories were entirely negative except for the fact that the patient had 
considered herself “run down” after a twin pregnancy one and a half.years 
before. Two weeks before transfer to the medical service, she had been 
delivered of a normal male child. This had been her second pregnancy. 
She had had no bleeding during it nor was there any e^ddence of dietary 
insufficiency, but during the last two months of the pregnancy she had 
noted that she was becoming increasingly pale and, occasionally, had had 
a sensation of pins and needles in her fingers. 



Ch.iet II. — Case II. M. L. Cross-hatched area represents 6 gm. of iron and 

ammonium citrate daily. 


Examination showed marked pallor of the skin and mucous membranes, 
a smooth tongue with evident marked papillary atrophy, and dental caries. 
The heart was enlarged to percussion udth the apex 12 cm. to the left of the 
midsternal line, almost in the anterior axillary line. The first sound at the 
apex was blurred and was followed by a loud, rough systolic murmur. The 
second pulmonic was slightly accentuated. The abdomen was normal; 
the uterus not felt. The breasts were firm; the patient had not been per- 
mitted to nurse her baby. The reflexes, skin sensation, vibratory and posi- 
tion sense were entirely normal. The urine was of normal specific gravity 
with occasional traces of albumin on five of nine examinations, and occa- 
sional white cells in the sediment. The teleroentgenogram showed a heart 
enlarged transversely to the left. Electrocardiogram showed no abnormali- 
ties. Gastric analysis showed no free hydrochloric acid in the fasting 
contents, one hour after an alcohol test meal, or one-half hour after sub- 
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cutaneous injection of 0.5 mg. of histamm. The hemoglobin was 33 per 
cent (Salili), erythrocjTes, 2,450,000; leukocytes, 12,550. Stained smear 
showed increased platelets, marked achromia, very slight amsocytosis and 
noikilocytosis. No abnormal wliite ceils were seen. During the stay in 
the hospital, the leukocjdes varied from 6900 to 10,850. The hemoglobin 
rose steadily until discharge, tliree and a half weeks after admission, when 
it was 65 per cent and the erythrocytes were 4,380,000 (Chart II) . 

The only therapy administered was iron and ammonium citrate, 6 gm. 
daily. The diagnosis upon discharge was clilorotic anemia of pregnancy, 
and dental caries. 

Three months later, on April 11, 1930, patient was again seen, at which 
time the hemoglobin was 64 per cent; erythrocytes, 3,650,000; leukocytes, 
7300. Platelets appeared normal on smear. There was no achromia, 
anisocytosis or poikilocytosis. The gastric analysis at this time failed to 
show the presence of free hydrochloric acid in the fasting contents, after an 
alcohol test meal or after 0.75 mg. of histamin^ subcutaneously. Pepsin 
content was one-third the usual normal. Rennin content was very low. 
The patient stated that contrary to instructions she had not taken any 
iron after discharge. Six weeks later, on May 28, 1930, patient reported 
that she had taken iron and ammonium citrate, 6 gm. daily, for three 
weeks. The hemoglobin was 72 per cent; erythrocytes, 4,310,000; leuko- 
cytes, 8500. Stained smear showed very slight anisocytosis, otherwise it 
was normal. 

Case III.— M. McK., Boston City Hospital, No. 594840: _ A married, 
white housewife, aged twenty-four years, was admitted during the last 
month of her second pregnancy from the Pre-natal Clinic, because of her 
anemia. The family history was entirely negative. The past history 
included measles and pertussis in childhood, and cervical adenitis from the 
age of twelve years on. Tlnee years before admission biopsy had been 
done which revealed tuberculosis. Under light therapy the glands had 
markedly subsided. Seven years before admission she had had a twin 
pregnancy in which she suffered from rmld eclampsia. However, both 
children were living and well. During the present pregnancy she had noted 
an increasing pallor of the skin and tliere had been occasional slight edema 
of the anldes, palpitation and dyspnea. Appetite had been good. There 
was no evidence of dietary insufficiency. 

Physical examination showed marked pallor of the skin and mucous 
membranes and dental caries. The tongue appeared normal. There w'^ere 
several rnatted firm glands in the left superior cervical chain and a linear 
scar of biops5^ The heart was of normal size to percussion. The first sound 
was somewhat roughened at the apex and followed by a soft systolic murmur. 
The second pulmonic sound was somewhat accentuated. The uterus was 
palpated just below the xiphoid. Fetal movements were active. The 
reflexes, skin sensation, vibratory and position sense were entirely normal. 
The urine was of normal specific gravity. There was no albumin or sugar 
present. Epithelial and white blood cells were seen in the sediment. Stools 
were formed, bronm; negative for occult blood. Teleroentgenogram showed 
a normal sized heart. Gastric analysis on two examinations showed no free 
hydrochloric acid after an alcohol test meal, or one-half hour after the sub- 
cutaneous injection of 0.5 mg. of histamin. The hemoglobin was 35 per 
cent (Saldi), the erjHrrocytes, 3,530,000; leukocytes, 9550. The stained 
smear showed slightly diminished platelets and marked achromia. No 
abnormal white blood cells were seen. During the six and a half weeks in 
the hospital, the leukocjdes varied from 7750 to 11,000. On the day of 
delivery, November 15, 1929, five weelis after admission, the hemoglobin 
had rpeu to 68 per cent; erythrocytes, 4,750,000. Eleven days after deliv- 
(ci’ had further risen to 78 per cent; erythrocytes, 4,810,000 
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The Only therapy administered from the day of admission until discharge 
after delivery was 6 gm. of iron and ammonium citrate dail 3 ^ The diag- 
nosis upon discharge was clilorotic anemia of pregnane}’’, tuberculous 
cervical adenitis, and dental caries. 



Chakt III. — Case III. M. McK. Delivered at end of fifth week. Cross-hatched 
area represents 6 gm. of iron and ammonium citrate daily. 


Two months later the patient stated that she had continued to take 
6 gm. of iron and ammonium citrate daily for the first month after dis- 
charge. The hemoglobin was 88 per cent; erythrocytes, 4,410,000. The 
patient felt and appeared^ perfectly well. Four months subsequent to this 
visit, the patient was again seen at which time the hemoglobin was 88 per 
cent; erythrocytes, 5,210,000; leukocytes, 6720. The platelets on smear 
were normal in size and number; the white blood cells were normal; the 
red blood cells showed no acliromia, no anisocytosis and no poiIdloc 5 ’"tosis. 
Gastric analysis at this time failed to show the presence of free h 5 ’drochloric 
acid in the fasting contents, after an alcohol test meal or after 0.75 mg. 
of histamin subcn^neously. Rennin and pepsin content of the gastric 
juice were very low. Lipase was completely absent. 

Discussion. There are certain outstanding features in these 3 
cases. All had a total achylia gastrica, including posthistamin 
specimens. This achylia is of very much less common occurrence 
than that after the usual test meals, which is itself rare enough in 
this age group. With the usual test meal, Smith ^ found 1 of his 8 
cases of pregnancy anemia to have an achlorhydria, Hoskin and 
Ceiriog-Cadle reported 1,^ Pepper 1,^ and Larrabee 1,® but few 
such analyses have been made. 

The blood picture in these 3 cases was typically that of chlorosis 
and, except for the fact that the anemia occurred with pregnancy, 
these cases are in every way comparable to the chronic chlorosis 
of Faber.® The work of Mettier and Minot® has suggested that 
this type of anemia is due to a conditioned iron deficiency in which 
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the achlorhydria presumably prevents the absorption of adequate 
amounts of iron from an ordinary diet, since they have shown that 
iron given therapeutically in an acid medium is more effective than 
when administered in a neutral or alkaline medium. 

It is felt that in these 3 cases the diet furnished an adequate 
amount of iron, in spite of the possible faulty assimilation due to 
the achlorhydria, as long as there were no added demands upon the 
patients. Pregnancy, however, was just sudi an added burden, 
and until more iron was therapeutically added to the diet, anemia 
developed. As soon as iron was administered, hemoglobin was 
rapidly produced, stopping again when the administration of iron 
ceased, and, in Case II, again occurring when iron was ingested. 
Shulted® and Larrabee^ have recently called attention to the value 
of iron in conditions of chlorosis and the work of Mettier and Minot 
has gone far in elucidating the mechanism of this deficiency. 

In these 3 cases, the anemia definitely dated to the pregnancy, 
justifying the diagnosis of chlorotic anemia of pregnancy. It is 
believed, however, that any other added burden might well produce 
a similar anemia in patients with this anomaly of secretion, condi- 
tioning an iron deficiency. 

Conclusions. 1. Three cases of chlorotic anemia of pregnancy 
are presented. 

2. All 3 cases had a total achylia gastrica. 

3. All 3 cases recovered on iron therapy alone. 

4. It is believed that the added demands of pregnancy for hemo- 
globin resulted in an iron deficiency conditioned by the gastric 
achylia. 


Note. — I -wish to thank Dr. Ralph C. Larrabee for permitting me to publish the 
above cases. 
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EPITUBERCULOSIS. 

A Study of Ten Cases for a Period of Over T\vo Years. 
By Benjamin Goldberg, M.D., F.A.C.P., 

AND 

Benj.'lMin M. Gasul, M.D,, 

CHICAGO, IDI.. 

(From the City of Chicago, Municipal Tuberculosis Sanitarium and the University 

of Illinois, College of Medicine.) 

Until recent j^ars, pulmonary tuberculosis in children tvas 
regarded as extremely serious or almost uniformly fatal. Until 
1920, children imder three years of age who, on physical and roent- 
genologic examination revealed massive areas of pulmonary dis- 
ease were, in the presence of a positive tuberculin reaction, invar- 
iably given a poor prognosis. 

Eliasberg and Neuland^ were the first to demonstrate that tliis 
conception was erroneous. In 1920, these authors reported a 
series of tuberculous children with massive involvement as described. 
The children studied by them became, after a period of time, 
entirely free from physical or roentgenologic pulmonary findings. 
Originally they had all manifested a well-defined clinical disease 
syndrome and had shown physical findings with dullness involving 
usually one whole lobe of a lung, most frequently an upper lobe, 
associated with bronchial breathing and few or no rales. 

The onset in the cases studied was subacute; there was little or 
no fever and the general phy’^sical condition of the patients was 
good. The cough was not prominent. The extensive pulmonary 
physical findings were, in every instance, altogether out of propor- 
tion to the mild aspect of the clinical pictine. The massive dullness 
over a whole lobe of the lung, usually an upper lobe, assoeiated Mth 
bronchial breathing, seemed, to the witers, rather extraordinary 
in view of the mild fever, slight cough and general benign appear- 
ance of the patient. 

The roentgenologic examination revealed a hea\y, homogeneous 
density over the whole or greater part of the affected lobe; the 
density was usually sharply demarcated from the rest of the lung. 
These roentgenologic findings remained constant, usually for weeks 
or even for months without abrupt change. Then, after varjdng 
periods, the physical findings — dullness and bronchial breathing— 
gradually disappeared, and the Roentgen ray showed a gradual 
diminution in the density of the affected lobe. Finally, all physical 
and roentgenologic evidence, with the exception of enlarged hilus 
glands and the positive tuberculin reaction disappeared. It is 
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important to note that throughout the course of the condition, the 
sputum examination was always negative for tubercle bacilli. 

Eliasberg and Neuland differentiated this infection from both 
caseous tuberculous pneumonias and from chronic, nontuberculous 
pneumonias. The gelatinous, caseous, tuberculous pneumonia 
(Virchow’s '^glatte pneumonic”) is differentiated by the acute 
onset, high fever and usually rapidly fatal end. The chronic, non- 
tuberculous pneumonias were differentiated by the history, usually 
present, of an acute pneumonic onset or by the preliminary history 
of measles, influenza or other respiratory infection.^ In addition, 
the course of the chronic, nontuberculous pneumonias is attended 
by more severe constitutional disturbances and, usually, by physical 
findings of lower lobe involvement associated with many rales or 
evidence of fibrosis. 

One of the cases reported by Eliasberg and Neuland, an eleven- 
month-old infant, who had previously shown a fairly typical mas- 
sive involvement of the right upper lobe, died of an intercurrent 
bronchopneumonia and empyema. The autopsy showed no tuber- 
culous change in the right upper lobe. Unfortunately, the patho- 
logic report is incomplete and does not deal with the matter of the 
hilus gland. 

According to Eliasberg and Neuland^ the nature of these massive 
pulmonary involvements was a nonspecific infiltration on a specific 
tuberculous soil and they called the condition epituberculous infil- 
tration. 

Although Eliasberg and Neuland were the first ones to bring out 
the characteristic clinical and roentgenologic pictures of this lung 
affection, the French medical literature called attention to this 
type of lung involvement as early as 1883, when Grancher^ pre- 
sented a similar clinical case and called it “splenopneumonia.” 
Grancher considered his case as one of a subacute form of a broncho- 
pneumonia. BourdeF in 1886, in his book, “De la Splenopneu- 
monie,” summarized the known facts regarding Grancher’s spleno- 
pnemnonia by characterizing it as a peculiar form of a subacute 
bronchopneumonia, similar microscopically to hj^jostatic conges- 
tion but differing from it in that it contained a sero-abluminous 
exudate in the alveoli, the physical findings of which were those of 
a pleurisy, a paracentesis thoracalis always giving negative results. 
The course was protracted, but usually offered good prognosis. 
The relationship of this splenopneumonia to tuberculosis was not 
knovTi at that time, 

HutineP in 1911, was the first one in France to point out the 
frequency with which this splenopneumonia is associated with 
hilus tulmrculosis. Sluka® in 1912, described the triangular wedge- 
shaped infiltration around the hilus glands as characteristic of a 
tuberculous involvement. Ranke' called the areas surrounding a 
tuberculous structure perifocal inflammations, Tendeloo,^ collateral 
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inflammation, and Fraenkel,® gelatinous infiltration. Ribadeau- 
Dumas^° in 1919, described similar cases under the name of peri- 
tuberculous infiltrations. Gravinghoff^^ in 1921, reported 3 addi- 
tional cases of epituberculosis. One of his cases showed complete 
healing, the second one was still under observation, and the third 
case came to autopsy one j'^ear after the complete disappearance 
of the epituberculous infiltration of the right upper lobe. The 
autopsy revealed no tuberculous structures in the right upper lobe; 
the right hilus showed a calcified gland. 

Engefi^ in the same year, reported a number of cases shoving 
what he termed, ‘'paratuberculous lung affections.” Some of his 
cases showed decreased breath sounds over the infiltrate instead 
of bronchial breathing as reported by the other writers. He also 
observed cases Avith an acute onset and Avith high fcA^er. Of the 
3 cases that came to autopsy, one lung showed definite tuberculous 
involvement, the second case showed “fresh and old pneumonic 
foci,” and the thud case, clinically a tj^jical case of epituberculosis, 
shoAved grossly no tuberculous structures. The histologic findings 
were, unfortunately, not given. All of these cases, hoAA^CA’^er, showed 
a calcified or caseous gland in the hilus on the same side where the 
epituberculous infiltration Avas present. 

The most important autopsy so far described AA^as that of Epstein^® 
who, in 1922, published a typical case of epituberculosis that came 
to autopsy aaRIIo the infiltration Avas still present. The autopsy, 
performed by Professor Gohn, revealed a large, caseous tuberculous 
primary focus in the cranial portion of the infiltrate, with many small 
tubercles surrounding it. There was atelectasis of the remainder 
of the affected lobe. The histologic examination failed to reveal 
tubercle bacilli in the atelectatic portions of the lung. 

Langer^*^ in 1922, reported a typical case of epituberculosis in a 
child, aged four and a half years, who showed a dense, homogeneous 
shadow of the left upper lobe, which persisted for over nine months. 
Four and a half years later the child received mg. tuberculin 
intravenously Avhich was folloAA'^ed by a high fever, pain over the 
left upper chest, and by phj'sical and roentgenologic findings of 
massive pulmonary involvement of the same left upper lobe. This 
infiltration disappeared fourteen days later. Langer thought that 
this case proved the specific tuberculous nature of the so-called 
epituberculosis. Wimberger,^® Kleinschmidt,^® Bass and Wessler,^^ 
Wagner,^® and Redeker^’’ reported additional cases in 1924 and 1926. 

In the American medical literature, Gerstenberger and Burhaus,^® 
in discussing ultraviolet therapy of extensive pulmonary tubercu- 
losis in infants, reported 7 cases of massive pulmonary involvement 
— all of whom recovered. Some of their infants even showed roent- 
genologic eAudences of large cavity formations. They exposed their 
patients to the quartz mercury arc at least three times a Aveek and 
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it was their impression that they were benefited thereby. The 
experiences they obtained ‘‘forced them to agree with Klemsclmidt, 
Epstein, Gravinghoff, Engel and others that the clinical syndrome 
described by Eliasberg and Neuland for differentiating between a 
tuberculous or a nontuberculous massive pulmonary infiltration is 
not satisfactory or dependable.” They even went so far as to state 
that “even cavitation might represent a stage of successful, specific 
immunologic process^^ of the body against the tubercle bacillus. 
Stoloff2i reported a case that most probably belongs to the type of 
epituberculosis. In 1929, one of us^^ encountered 8 cases of epi- 
tuberculosis in a follow-up study of 404 tuberculous infants. 

Case Reports. During the last twm years, we have been conduct- 
ing a follow-up study in 500 tuberculous contacts and controls 
among the dispensary children of the Municipal Tuberculosis Sani- 
tarium' of the city of Chicago. We encountered 10 typical cases of 
epituberculosis among these children and we are briefly reporting 
our observations here. 

Case I.— J. M., colored, aged six years, apparently noncontact to tuber- 
culosis. First seen at the dispensary on Februarj^ 2, 1929. Chief complaint 
was poor appetite and a slight cough, especially at night. The patient had 
had liieasles and whooping cough; the family history was negative. 

The essential physical findings were: Temperature, 100.6°; pulse, 108; 
respiration, 20. Weight, 47^ pounds; height, 47 inches. Increased vocal 
and tactile fremitus, with dullness ana bronchial breatlung over the entire 
right upper lobe. No r^les heard at all. The tuberculin test (dermatubin^®) 
was strongly positive. Sputum examination for the tubercle bacillus was 
negative. The Roentgen ray revealed a dense, homogeneous shadow of 
the right upper lobe. No changes in the physical findings were noted for 
three months when the dullness and bronchial breathing began to disappear. 
Roentgen rays taken at monthly intervals showed a gradual absorption of 
the infiltrate. The general condition remained , good throughout. The 
temperature, after the initial examination, did not go up above 99°, the 
appetite was good, and the patient gained 8 pounds in eleven months. 

, The Roentgen ray taken on October 9, 1929, showed an almost complete 
absorption of the infiltrate. On January 23, 1930, another tuberculin test 
(dermatubin) was performed and this was followed by a severe focal, local 
and general reaction. The physical findings were dullness and broncliial 
breatMng over the entire right side of the lung, and the Roentgen ray 
examination showed a complete consolidation of the entire right lung. 
Serial Roentgen ray films, taken one week apart after this reaction, are now 
beginning to show areas of resorption in the involved right lung. ■ 

Case II.— A. H., aged nine years, colored, apparently noncontact, 
hirst seen on April 24, 1929. Chief complaint, cough of few weeks’ dura- 
tion, very sHght. Had had measles and diphtheria. Negative family his- 
mry. Essential findings: Temperature, 99.6°; pulse, 106; respiration, 24. 
Weight, 50 pounds; height, 51 inches. Dullness and bronchial breathing 
over the right upper lobe. No moisture. Positive tuberculin test. 

Roentgen ray examination showed massive involvement of the right upper 
wbe. Sputum examination negative for tubercle bacilli (10 times). The 
general condition of the patient remained good throughout our period of 
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observation. The patient gained 9 pounds in eleven months. There was a 
gradual diminution in the density of the area involved which is still pro- 
gressively diminishing. 

Case III. — M. L., white, aged four years, child adopted at age of two 
years from St. Johns’ Hospital, Springfield, 111. Nothing knovm about the 
parents. Patient was sent in from the Children’s Memorial Hospital as a 
case of pulmonary tuberculosis. First seen on May 17, 1928. 

The essential findings: ' Temperature, 98.4°; pulse, 100; respiration, 22. 
Weight, 32-| pounds; height, 38f inches. The onlj'- lung findings noted 
were harsh breath sounds over the upper left lobe. The dermatubin test 
was strongly positive. Sputum examination negative for tubercle bacilli. 
Here again, the general condition remained good and the patient gained 7 
pounds in seventeen months. The Roentgen ray plates showed a slirinkagc 
of the tuberculous focus and a shadow densit}’^ of the left upper lobe resemb- 
ling that of a calcareous deposit. 

Case IV.— M. B., colored, aged three years. Contact to an open case 
of tuberculosis (mother) since birth. No complaints — entered the dispen- 
sary because mother died of tuberculosis one month previous. First seen 
on March 24, 1928. 

Essential findings: Temperature, 98.6°; pulse, 94; respiration, 22. 
Weight, 32| pounds; height, 37^} inches. Dullness and diminished breath 
sounds over the right upper lobe. Dermatubin test strongly positive. 
Sputum negative for tubercle bacilli. The patient was followed up..until 
October 17, 1929, when she left the city. The highest temperature noted 
was 100 . 6 °. Appetite was always good, and on October 17, 1929, her 
weight was 40 pounds, a gain of 7-J- pounds in nineteen months. The 
Roentgen ray series shows a gradual absorption of the infiltrate going on to 
complete recovery. 

Case V.— J. B., colored, aged six years, apparently noncontact. Chief 
complaints: Poor appetite and cough of six weeks’ duration. 

Essential findings; Temperature, 99°; pulse, 100; respiration, 20. Weight 
45 pounds; height, 42-| inches. Dullness of right lower lobe with diminished 
breath sounds. Dermatubin test strongly positive. Complement-fixation 
test, negative. Sputum examination negative for tubercle bacilli (15 times). 
The physical findings and the Roentgen ray films show a gradual absorp- 
tion of the infiltrate, leaving a center of definite calcification. 

Case VI. — W. T., colored, aged nine years. Apparently noncontact. 
Chief complaints: Moderate cohgh of three months’ duration. First seen 
on February 9, 1929. 

Essential findings: Temperature, 98.6°; pulse, 118; respiration, 20. 
Weight, 57 pounds; height, 49| inches. Dullness and bronchial breathing 
over the right upper lobe. Dermatubin test is strong^ positive. Sputum 
examination negative for tubercle bacilli (4 times). The Roentgen ray 
shows a dense, homogeneous involvement of the right upper lobe which is 
still persisting. The patient’s general condition is very good and the patient 
gained 65 pounds in one year. 

Case VII.— S. A., aged two j^ears, colored. Contact to an. open case 
of tuberculosis (sister). No complaints. First seen on August 31, 1928. 

Essential findings; Temperature, 97.8°; pulse, 100; respiration, 24. 
Weight, 23| pounds; height, 32 inches. Dullness and bronchial breathing 
over the left upper lobe anteriorly. Very strongly positive dermatubin 



Fig. 1. — Case I. J. M., sho'tv'ing epituberculosis involving right upper lobe, April 

27 , 1929 . 




Fig. 3. — Case I. J. M., slio-n-ing complete involvement of right lung after tuber- 
culin (dermatubin test), January 30, 1930. 











Fig. 7. — Case III. M. L., resorption of epituberculous involvement vitli shadow 
density resembling calcareous deposition, January 17, 1930. 
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test. Sputum negative for tubercle bacilli. The accompanying Roentgen 
rays show the gradual absorption of the infiltrate. The parent gained 7 2 
pounds in fifteen months, weighing 3l-|- pounds on January 30, 1930. ihe 
highest temperature recorded is 99° F., and the general condition has always 
remained good. 

Case VIII.— 0. M., aged five years, colored. • Noncontact. No com- 
plaints. First seen on February 26, 1927. Fssential findings: Tempera- 
ture, 99.6°; pulse, 112; respiration, 28. No definite pulmonary findings 
noted. Dermatubin test strongly positive. Sputum examination negative 
for tubercle bacilli (twice). The general condition remained good through- 
out our observation. The patient gained 3 pounds in one year. 

Case IX. — W. J., white, aged three years. Apparently noncontact. 
CMef complaint cough of about two months’ duration. First seen on 
December 11, 1928. 

Essential findings; Temperature, 98°; pulse, 100; respiration, 24. Weight, 
34| pounds; height, 39 inches. Dullness and broncliial breathing over the 
right upper lobe. Dermatubin test strongly positive. Sputum negative 
for tubercle bacilli. The Roentgen ray film shows dense, homogeneous 
involvement of the right upper lobe. The general condition was very good 
throughout the observation, patient gaining 3 pounds in four months. _ On 
April 23, 1929, patient developed measles, from which he recovered rapidly. 
Parents took the patient to California. 

Case X. — P. H., aged five years, wlnte. Contact to mother who died 
of pulmonary tuberculosis two years ago. Chief complaint; Slight .cough. 
First seen on Jul}'' 6, 1928. 

Essential findings: Temperature, 99.4°; pulse, 90; respiration, 20. Weight, 
37^ pounds. Dullness and bronchial breathing over the left upper lobe. 
Patient is the picture of perfect health. Dermatubin is strongly posi- 
tive. Sputum examination is negative for tubercle bacilli. Roentgen ray 
film shows a shadow density involving the left upper lobe. The general 
condition remained good throughout the observation. Patient weighed 
47f pounds on January 23, 1930, and the Roentgen rays show a gradual 
absorption of the infiltrate. 

Comment. We have presented briefly the histories and findings 
of 10 typical cases of epituberculosis. Every one of these cases 
presented a picture originally described by Eliasberg and Neuland. 
The onset in our cases was never acute, there was very little fever, 
and the general condition of our patients was practically always 
good. All of. our patients were ambulatory cases, and every one 
of them showed a considerable gain in weight during the time under 
our observation. 

It Was, indeed, very surprising to find massive pulmonary involve- 
ment in patients who oftentimes appeared in perfect health. All 
of our patients showed definitely positive tuberculin reactions, the 
sputum was always negative for tubercle bacilli and, in some cases, 
examined the sputum on fifteen different occasions. 

Our series of stereoscopic plates, showing at first dense homogene- 
ous shadows involving a lobe of a lung, usually the right upper lobe. 
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and gradually clearing up, leaving in some cases no residue at all, 
and in others, calcified areas, complete the clinical description of 
epituberculosis. A study of the blood of our patients, as shown in 
Table I, gives no additional help in diagnosing this affection, while 
Table II shows the complement-fixation test for tuberculosis to be 
of absolutely no value. 


Table I. — Showing the Average Red Blood Cell, White Blood Cell, and 
Differential Count in Our Ten Cases of Epituberculosis. 


Casoi 

No. 

Hemo- 

globin, 

per 

cent. 

Red blood 
cells. 

i White 
jblood cells. 

j 

1 i 

Ncutro- ! 
I philes, 
per 
j cent. 

Small 

lymph, 

per 

cent. 

Large 

lymph, 

per 

cent. 

Mono- 

cytes, 

per 

cent. 

Eosln, 

per 

cent. 

Baso- 

philes, 

per 

cent. 

1 

65 

3,760,000 

1 10,300 

1 

1 79.6 

9.0 

3.0 

7.7 









and mycl 

peyte 0.5 



2 

75 

5,220,000 

1 7,400 

1 20.0 

22.0 

34.5 

14.0 

2.5 


3 

80 

4,105,000 1 

7,450 j 

47.0 

11.5 

1 2-1.5 

11.0 

4.0 

1.0 

4 

75 

4,900,000 ' 

' 8,200 1 

42.0 

20.0 

31.0 

7.0 



5 

78 

4.390.500 ■ 

1 9,205 

47.0 

32.5 

0.5 

9.6 

4.0 

0.5 

6 

82 

5,060,000 1 

1 6,150 

i 30.0 

35.5 

15.5 

5.0 

8.0 


7 

72 

4,205,000 ! 

! 9,000 

41.0 

30.0 

13.0 

7.5 

2.5 


8 

78 

4,270,000 ! 

1 9,250 

67.7 

9.5 

10.0 

4.5 

1 2.5 

0.5 

9 1 

84 ! 

5.020,000 

13,500 

37.5 

5.5 

51.5 

3.5 

1 1.5 



i 




1 

and mycl.oblosts OJ 

5 


10 ' 

70 ' 

1 

4,590,000 

11,000 

09.5 

( 

2.0 

20.0 

7.0 

1.0 

0.5 


200 cells were always counted for differential. Dare method was used for hemoglobin. 


Table II. — Result of Complement-fixation Tests for Tuberculosis in Our 

Cases of Epituberculosis. 


Case No. 
1 
2 

3 

4 

5 

6 

7 

8 
9 

10 


Results. 

Negative 

Negative 

Test not performed 
Negative 
Negative 
Negative 
Negative 
Negative 
Positive 
Negative 


What is the nature of these infiltrations? Are they nonspecific 
as described by Eliasberg and Neuland, or do they represent specific 
tuberculous structures as believed by Gravinghoff, Langer, Gersten- 
berger and others? The autopsies performed do not definitely 
answer this very important question. The macroscopic and micro- 
scopic findings of the case of Eliasberg and Neuland were marked 
by the intercurrent empyema and bronchopneumonia, and were not 
reported in detail. The case of Gravinghoff died one year after the 
complete disappearance of the infiltrate and showed no tuberculous 
structures except for a calcified gland in the hilum on the affected 
side. One of EngeFs cases showed definite tuberculous tissue but 
the clinical picture was not typical of epituberculosis. Another of 
his cases, clinically typical of epituberculosis, showed no tuber- 
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culous structures except for a calcified hilus gland. Epstein’s case 
came to autopsy while the infiltrate was still present. The autopsj^ 
was performed by Professor Ghon and this case throws more light 
on the nature of the affection than any other case so far reported. 
The cranial portion of the infiltrate revealed a large caseous tuber- 
culous primary focus, surrounded by many small tubercles. The 
remainder of the lung infiltrate was atelectatic and showed no tuber- 
culous structures histologically. 

Our Case I is unusual in that an infiltration of the w^hole of the 
right lung followed' a tuberculin test after the original infiltrate had 
practically disappeared. This is the second case on record where 
the infiltrate reappeared following a tuberculin test. Our case 
differs, however, from Professor Langer’s case in that the infiltrate, 
although now showing definite areas of absorption, is still present 
two months after the tuberculin test. The infiltrate, in our case, 
is progressing the usual, prolonged course of an epituberculous 
infiltrate. In Professor Langer’s case the infiltrate disappeared 
within fourteen days. Our case and that of Professor Langer point 
most strongly to the infiltrate being intimately associated with the 
tubercle bacillus. It is at least a tuberculotoxic reaction on a 
specific tuberculous soil. 'Whether this infiltrate is histologically 
a tuberculous structure, or w^hether it consists of nonspecific inflam- 
matory elements surrounding a tuberculous focus, or whether it 
represents an atelectatic portion of the lung due to the blockage 
of the return lymphatic circulation by a swollen tuberculous 
hilum gland or other focus, still remains an open question. Our 
clinical experience and the few autopsies reported in the literature 
seem to show that pathologically epituberculosis may, in some cases, 
represent a nonspecific, collateral inflammation, in others a large 
atelectatic area and, perhaps, in still others the infiltrate may be a 
definite tuberculous structure which may go on either to calcifica- 
tion or rarely to caseation and cavitation. 

We feel that clinically these cases represent a definite entity, 
and in the great majority of cases, can be definitely diagnosed and 
differentiated from tuberculous pneumonias and chronic, non- 
specific pneumonias. W^e feel that Eliasberg and Neuland deserve 
much credit for calling the attention of the medical profession to 
this type of lung affection, even though experience has shown that 
it IS not always so easy to differentiate epituberculosis from tuber- 
culous pneumonias. In the past, a tuberculous child with massive 
pulmonary involvement was always given the death verdict. Now 
we know that this massive pulmonary involvement oftentimes rep- 
resents a beneficial, successful immunologic reaction of the body 
tow^ard the destructive advances of the tubercle bacillus. 

Conclusions. 1. Ten typical cases of epituberculosis in children 
nave been studied- clinically and roentgenologically for a period of 
about two years. 
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2. All of our cases were tuberculous children who presented 
massive pulmonary involvement, which either completely disap- 
peared or is still undergoing resolution, 

3. In one of our cases which had undergone resorption, an infil- 
tration of the right lung followed a tuberculin reaction. 

4. The epituberculous infiltrate is intimately associated with the 
reactions of the tubercle bacillus or of its toxins. 

5. It is not clear whether the epituberculous area is a collateral 
inflammation or an atelectasis, the result of blockage of an enlarged 
hilum glandular process, or a truly tuberculous parenchymal in- 
volvement, or any of these in a given case. 

Note. — The iiuthor-s appreciate the assistance in the dispensary supervision of 
these cases by Drs. Harry H. Freilich, Saul Soloway and the late Dr. Joseph S. Cohn. 
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THE PROTECTIVE POWER OP THE PLEURA. 


By Minas Joannides, M.S., M.D., F.A.C.S., 

associate in surgery, coluege of medicine, university of ILUINOIS, CHICAGO, ILE. 

(From the Department of Surgery, College of Medicine, University of Illinois, 

Chicago.) 


There is a striking similarity between the peritoneum and the 
pleura. This latter tissue has not as yet received its proper con- 
sideration. Both these tissues are morphologically related: They 
develop from a common ancestor. They cover the intrathoracic 
and intraabdominal organs and afford the necessary protection to 
these organs. Under normal conditions they prevent friction by 
the production of a lubricating fluid over the surface of each organ. 
In case of inflammation (be it bacterial, physical or chemical in 
origin) the peritoneum, as well as the pleura, produces a fibrinous 
exudate which patches the local injury and in more severe types 
it plasters the respective organ to an adjacent normal organ or 
the adjacent wall. 

The lung is surrounded by the visceral plem’a. One may consider 
the tissue as a part of the lung tissue. Actually, however, it is not 
related to the structure of the lung and acts only as a protective 
cloak. Under normal conditions it is made up of a few layers of 
cells and these have the power of preventing any leakage of air or 
fluids from the lung into the pleural cavity. This tissue is so thin 
and transparent that it makes a very useful window tlmough which 
■to watch the structure of the functioning lung. In certain species 
of lungs, as for instance the beef lung, where there is a great ten- 
dency to divide into lobules, the pleura is seen to extend into the 
interlobular space. In other species as the sheep, the dog, and to 
some extent in man, there is a lesser tendency to lobulation and 
the pleura appears as a uniform sheet covering the lung tissue. The 
pleura is apparently just merely attached to the lung because if 
the intraalveolar air pressure is raised to a point beyond the strength 
of cohesion between the lung and the pleura, the latter separates 
from the lung and forms an air bulla. If this increased pressure 
persists, the air will now undermine the bullous pleura and cause a 
greater separation. If this rise in intrapulmonic pressure is too 
rapid, the air bulla, instead of enlarging, will rupture and cause a 
pneumothorax. It requires a pressure of 60 to 100 mm. of mercury 
to produce this phenomenon. It can be produced by introducing 
the compressed air from a tank intratracheally or by the use of an 
ah-tight mask attached snugly to the nose and mouth of the dog. 

The pleura limits the lung volume to a certain maximum. The 
lung tissue is very elastic and has a power of expansion much greater 
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than the total volume allowed for by the pleura. It is this reserve 
elasticity that allows the lung to stretch the pleura to a di'umlike 
tension, and when a break occurs then the separated parts give way 
on either side of the rupture, allowing a lateral stretching of tlie 
lung but no herniation of the lung tlnough the pleura. The pleura 
is so air-tight that even at a pressure of 100 mm. of mercury above 
atmospheric pressure no leakage of ah occurs. Slight injuries to 
the lung such as needle pricks or small incisions are healed over 
without much discomfort to the subject. Following such a wound 
the lung-tissue juices promptly plug up the opening and the pleura 
promptly covers it over with new cells or induces an adhesion of 
this part of the lung to the chest wall. This protective power 
cannot be utilized- if the wound has injured the larger bronchioles 
or larger vessels whereby a bronchial fistula or a severe hemorrhage 
may result. 

The osmotic function of the pleura is quite important and applies 
primarily to the colloidal fluids present in the lung. These fluids 
usually do not pass through the plem-al lining. Crystalloids, and 
water, on the other hand, may find their way into the pleural sac 
under two conditions, namely, the accumulation of a large amount 
of such a fluid and the increase of intraiilveolar pressure. Water 
or normal salt solution may be used to fill up an extirpated lung 
with the heart attached to it. This water for the most part will 
find its way toward the lower lobe and will begin to appear much 
like perspiration on the surface of the pleura. This is probably the 
mechanism of transudation associated witli clironic passive conges- 
tion of the lung in decompensation of the heart. When the intra- 
pulmonic pressure is increased by injecting tliis water under pressure, 
drops of water accumulate very rapidly at the tip of the lung. 
Bloody fluids now are seen to come out under pressiue from the 
severed systemic vessels leading to the heart or from the opened 
heart. The flow of the water is more noticeable when the pul- 
monary vessels are severed at a point before they enter the lung. 
When air is now blown into the lung at a pressure of 20 to 40 mm. 
of mercury, the flow of water continues from the vessels and the 
tip of the lung. In a few minutes the upper lobes begin to show 
crepitation and gradually the rest of the lung becomes air-containing. 
The process of forcing water out of the lung by increasing the intra- 
pulmonic pressure is not similar to the expansion seen in a con- 
solidated pneumonic lung where the intraalveolar exudate is col- 
loid and contains fibrinous strands. This fibrin as it contracts, 
pulls the alveolar walls together and lessens the alveolar A'^olume. 
The consolidation is due to the presence of exudate as well as the 
diminution of the volume of each alveolus due to the contraction 
of the fibrinous deposits. It is perhaps for this reason that with 
only a slight increased intrapulmonic ah pressure (20 to 35 mm. Hg.) 
we can see the lung expand to its normal volume witliout any fluids 
leaking out through the pleura. 
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Another means of determining the water-tight effect of the 
pleura can be demonstrated by immersing a normal formalin- 
fixed lung under water. It will be noticed that water enters the 
lung only through tlie bronchi. If, however, the pleura is stripped 
off carefully so as not to expose any larger bronchioles, the water 
will run into the lung both from the bronchus and the exposed, 
capsule-free lung. One can squeeze such a lung to get all the residual 
air and then dip it in water. In a few minutes it will absorb enough 
of w^ater to expand to its normal volume much in the manner of 
a sponge. 

In inflammation of the lung the pleura plays the same protective 
rdle as the peritoneum in the abdominal cavity. A localized pleurisy 
is usually present in the region of the inflammatory reaction of the 
lung. If the inflammation is sufficiently extensive, adhesions usually 
form between the lung and the chest wall in an effort to localize 
the lesion by immobilizing that part, and in the case of perforation 
into the pleural cavity, by preventing a pneumothorax or a general 
empyema. Pleurisy with effusion associated with pneumonia or 
respiratory influenza should be looked upon much in the same 
manner as that of general peritonitis. Here the protective powmr 
of the pleura is temporarily overcome and a tendency to localization 
occurs as soon as the virulence of the infecting organism is lowered 
or the patient’s resistance is raised. 

Summary. 1. The pleura and peritoneum are anatomically and 
physiologically related. They both act as protective cloaks of their 
respective organs. 

2. Normally the pleura and peritoneum prevent friction by 
keeping in a state of lubrication the organs that they cover. Under 
pathologic conditions they tend to wall off the underlying infection 
by the production of adhesions. 

3. The pleura is a water-tight and air-tight covering of the lung. 
It protects the lung from overdistention. It normally prevents fluids 
from going from the lung into the pleura and vice versa. Air is not 
allowed to escape from the lung into the pleura except when the 
pleural lining is injured. 

4. An intrapulmonic air pressure of over 60 mm. of mercury will 
cause a separation of the pleura from the lung and result in an 
air bulla. 

5. Pleural effusion associated with pneumonia or influenza may 
be regarded in the same light as peritonitis following gastrointestinal 
inflammation. There is a tendency on the part of the pleura to 
localize the lesion or protect the rest of the lung by the production 
of adhesions. 

author wishes to express his gratitude to Drs. W. P. Peterson, R. 
for A who so kindly furnished the necessary autopsy material 
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THE OCULAR MANIFESTATIONS OF SYMPATHETIC NERVOUS 
SYSTEM HYPERACTIVITY IN CONDITIONS OTHER 
THAN EXOPHTHALMIC GOITER AND ESPE- 
CIALLY IN ESSENTIAL HYPERTENSION. 

“Lidspas:m:” A Neiy Eye Sign. 

By Harry B. Friedgood, M.D., 

INSTnUCTOn in medicine, ENIVEItSITY OF MICHIGAN, ANN AnilOH, MICH.; FORMERLY 
MEDICAL HOUSE OFFICER, THE PETER RENT BRIGHAM HOSPITAL, BOSTON, MASS. 

(From the Medical Clinic of the Peter Bent Brigham Hosjiital, Boston, Mass.) 

The classical descriptions of exophthalmic goiter have eonsidered 
exophthalmos and the eye signs with which it is customarily asso- 
ciated, as a frequent, although not necessarilj’ a constant, phe- 
nomenon of Graves’ syndrome. Little attention, however, has been 
directed to the fact that these ocular manifestations appear not 
only in exophthalmic goiter, but also in what seem to be, on superfi- 
cial consideration, wholly unrelated clinical syndromes. 

The apparent frequency with which exophthalmos and its asso- 
ciated eye signs were met in routine physical examinations of 
patients with hypertension and various eonditions other than exoph- 
thalmic goiter prompted further investigation in this direction. 

Historical. The historical aspect of this question which concerns 
itself with the mechanism involved in the production of these ocular 
phenomena, as well as with their occurrence in conditions other 
than GraA'es’ syndrome, is an interesting one. 

Early Theorie.s. It was not long after the early descriptions 
of exophthalmic goiter that theories concerning the mechanism of 
its production were naturally considered. Of these, increase in 
retrobulbar fat and increased periorbital vascularity were most 
favored. Both of these theories had their advocates, but it was 
soon recognized that each had its limitations, some of them insur- 
mountable. 

The clinical obsen^ations that the degree of exophthalmos could 
vary in intensity from time to time in the same patient dealt the 
fatal blow to the hypothesis which considered an increase in retro- 
bulbar fat as the essential feature. This knowledge, in spite of 
the relative frequency with which an increase in retrobulbar fat 
was demonstrated during postmortem examinations, soon estab- 
lished the latter as a manifestation of secondary importance com- 
plicating chronic exophthalmos. 

Trousseau^ (1865) and Filehne^ (1879) were among the earlj^ 
advocates of the increased vascularity theory. In his experimental 
production of exophthalmos, Filehne^ noticed that enucleation of 
normal eyes in rabbits was unattended by the profuse hemorrhage 
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which took place when a similar operation was performed on an 
exophthalmic eye; Trousseau^ reasoned that the rapid development 
of exophthalmos in acute exacerbations of Graves’ syndrome was 
dependent upon engorgement of the orbital bloodvessels. 

ANATOJiHC Aspects. This theory, in its turn, has given way to 
the explanation based on anatomic and physiologic data. This 
became possible after Miiller/ MacCallum and Cornell,^ and 
subsequently Landstrom,® described the smooth muscle fibers which 
extend about the eyeball and are attached to the eyelids as well 
as the anterior orbital fascia. Muller* (1885) described very briefly 
three groups of plain muscle fibers: one bridging over the infra- 
orbital fissure and one in each eyelid, running vertically from the 
fornices of the conjunctiva to the superior and inferior tarsal plates 
respectively. By means of dissection and histologic studies, Mac- 
Callum and Cornell (1904) were able to demonstrate a conical 
mantle of smooth musculature about the eyeball continuous ante- 
riorly with the musculature of the lids, and forming abundant 
attachments about the margin of the orbit. This musculature then 
passed backward to end about the foramen, through which the 
optic nerve entered the orbit. 

in reviewing Muller’s work, Landstrom^ (1907) suspected the 
inadequacy of these muscles, both from their size and position, in 
being wholly responsible for the production of exophthalmos and 
the associated eye signs. This, together with the inadequacy of 
the existing theories, led Landstrom to a more intensive histologic 
study of the orbital contents. By means of serial sections in differ- 
ent planes, he demonstrated a well-developed cylinder of plain 
muscle arising from the septum orbitale anteriorly and inserted just 
posterior to the equator of the eyeball. The eye signs of exophthal- 
mic goiter now became more readily explicable on the basis of the 
accumulated anatomic discoveries of Muller, MacCallum and 
Cornell, and Landstrom. 

Physiological Aspects. It remained, however, for the experi- 
mental physiologist to point out conclusive evidence in favor of this 
mechanism for the production of exophthalmos and the associated 
eye signs; further proof of a similar character was suggested by 
experience in the surgery of cervical sympathetic ganglia and by 
andogy with a characteristic clinical syndrome (Horner), 

Exophthalmos has been produced experimentally on numerous 
occasions. The earliest attempt is recorded by Filehne* (1879), 
who originally produced it by incision or cauterization of the upper 
of the inner portion of the corpora restiformia; Bienfait® 
(1890) was able to confirm Filehne’s observations with further 
experimental lesions of the restiform bodies. Additional evidence 
or a similar nature was offered by MendeP (1892), who reported 
a postmortem examination in exophthalmic goiter which revealed 
an atrophy of one restiform body. 
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As one would expect, the smooth musculature of the orbit (Muller, 
MacCallum and Cornell, and Landstrom) is abundantly innervated 
by the sympathetic nervous system, and its state of tonicity is con- 
stantly’- maintained by the latter. On the basis of this knowledge, 
Bernard® (1862), Benard® (1882), Langley and Sherrington^® (1891) 
and Jonnesco^^ (1900) demonstrated the production of exophthalmos 
and widened palpebral fissures by means of stimulation of the 
cervical synnpathetics, and reported their results unequivocally. 
MacCallum and Cornell (1904) contributed important and sub- 
stantial observations of a similar character. After removing the 
roof of the orbit and the orbital fat in dogs, they found that electrical 
stimulation of the cervical sympathetics produced great exophthal- 
mos. During the experiment they observed peristaltic waves passing 
backward throughout the tissue surrounding the eymball,' and sub- 
sequent studies {vide supra) revealed the smooth musculature 
responsible for the peristaltic waves, exophthalmos and widened 
palpebral fissures. By further ingenious experiments, they demon- 
strated that the exophthalmos produced by cervical sympathetic 
stimulation was entirely independent of vascular bed changes in 
the orbit and directly dependent upon sympathetic nervous system 
stimulation of the smooth musculature. In 1915 Cannon, Binger 
and Fitz^® reported unmistakable exophthalmos resulting from 
phrenicosympathetic anastomosis in cats and, although subsequent 
attempts to confirm this experiment have been unsuccessful, the 
original positive results are worthy of serious consideration. 

Clinical Aspects, In 1865 Trousseau^ emphasized the relation 
of the superior cervical syunpathetic ganglion to the production of 
exophthalmos, and Edmunds^® (1895) later advocated extirpation 
of the superior cervical syunpathetic ganglion for the relief of dis- 
tressing exophthalmos. Subsequent surgery (J aboulay^,^'* J onnesco,^® 
Balacescu,^® Kocher^^ and Mayo^®) substantiated the practicability 
of Edmund’s original suggestion. 

The clinical symdrome (Horner) occasionally found complicating 
fractures of the cervical vertebrae with injury’^ to the cervical sym- 
pathetics, and a similar condition produced experimentally (Langley 
and Sherrington,^® 1891), by' sectioning the cervical sympathetic 
cord, is characterized by enophthalmos, pseudoptosis and myosis. 
Special sympathetic vasomotor disturbances usually accompany’’ 
these changes, and all of them are obviously dependent upon inter- 
ference with the activity’^ of the synmpathetic nervous system. 

Eye Signs of Syuepathetic Nervous System HYPERAcnviTY. 
The available evidence, therefore, points to hyperactivity'^ of the 
sympathetic nervous sy^stem as the factor responsible, for the pro- 
duction of exophthalmos through spasm of the smooth muscles 
described by'^ Muller, MacCallum and Cornell, and Landstrom. In 
the same way, the eye signs frequently found associated with 
exophthalmos or alone in exophthalmic goiter are no doubt produced 
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by means of a similar mechanism (von Graefe/® Landstrom^). 
Although von Graefe recognized the coordination which normally 
exists between movements of the upper eyelid and the eyeball when 
the axis of vision .is elevated or depressed, he pointed out only 
those instances in exophthalmic goiter (von Graefe’^®) where he 
noted failure of the upper lid to follow the downward movement of 
the eyeball. Subsequently, Koclier®® (1910) described the retraction 
of the upper lid when the patient looked intently at an object. 
Referring to exophthalmic goiter and disturbances of innervation 
of the eyelids “in the domain of reflex activity . . . and of the 

arbitrary movements of coordination,” Stellwag®^ (1873) writes 
that “to the first category belongs one of the most constant symp- 
toms usually present from the beginning, namel^q the wide opening 
of the interpalpebral fissure and the incompleteness and rarity of 
the rhythmic movements of the lids. The gaping of the palpebral 
fissure is usuallj^ so large that quite a wide zone of sclera is exposed 
above and below the corneal margin. The rhythmic movement of 
the lids is often entirely absent for several minutes, is also generally 
very incomplete and is replaced by a slight drawing inward and by 
a weak, screwlike rotation of the edge of the lid. This symptom, 
in connection with the wide opening of the palpebral fissure gives 
to the physiognomy of the patient the peculiar hardness and staring 
appearance which is mentioned by so many authors.” 

In speaking of the action of the levator palpebrse superioris, 
Dalrymple®® (1834) states that “Its action is to raise the upper lid, 
to uncover the globe of the eye by drawing the tarsal {cartilage 
beneath the margin of the orbit and at the same time it slightly 
protrudes the globe. In this last action it indirectly depresses the 
lower eyelid, inasmuch as the protrusion of the globe causes the 
lower lid to slide off its anterior convexity, and thus opens the eye 
to a greater extent, as in the act of staring.” A modification of the 
latter in the form of inequality of the palpebral fissures has been 
reported, but its relative frequency has never been emphasized. 

Lidspasm: A New Eye Sign. There remains one other eye sign 
to which reference has not been made hitherto. Its value lies in 
the fact that it is often present when the von Graefe is absent, 
although not necessarily positive when the von Graefe can be elicited. 
It is^ determined in a manner similar to that for the von Graefe, 
but in the reverse manner. After the patient watches the object 
reach the lowest point of the arc and the von Graefe sign has been 
completed, the object retraces its former path, in the upward direc- 
tiom The upper eyelid is now retracted in advance of the moving 
eyebaU, and a rim of white conjunctiva appears above the cornea 
If the “lidspasm” sign is positive. In some cases the rim of white 
conjunctiva does not appear, but there is sufficient dissociation of 
^ovement between the upper eyelid and the eyeball to designate 
tne eye sign positive. Judging from the character of the new eye 
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sign and the manner in which it is elicited, its mechanism appears 
to be similar to that suggested for the von Graefe, and would, 
therefore, be dependent upon hyperactivity of the sjonpathetic 
nervous system with spasm of the smooth muscle in the upper eyelid. 

Clinical Material and Procedure. The suprising frequency 
with which exophthalmos and its associated eye signs were met in 
routine physical examinations of patients with hjqiertension, obvi- 
ously not suffering from exophthalmic goiter, prompted further 
investigation in this direction. 

The Medical Out-door Department of the Peter Bent Brigham 
Hospital was particularly well suited to this tj'pe of work. Patients 
of every description are examined routinely, and in reality represent 
a cross-section of illness in adults of limited financial means. B,y 
far the largest amount of data was gathered on the female medical 
service and only a negligible small per cent of males were included. 

Only 494 patients of the total number examined were eligible for 
this clinical stud3^ All instances in which the thjToid gland might 
possibly be considered a complicating factor were automatically 
omitted. A sufficient number of basal metabolism determinations 
were carried out and found normal in the more difficult instances 
where the intensity of the symptoms and signs were of such a nature 
as to make exophthalmic goiter a distinct possibility. The sur- 
prising number of these determinations which were either normal 
or unusually low led to further study concerning the significance of 
exophthalmos and the associated eye signs of sympathetic nervous 
system hyperactivity. 

This study, therefore, included 258 consecutii^e cases of essential 
hypertension, and 236 consecutive patients without hypertension 
were included to form some basis for relative comparison. Each 
patient was examined routinely, and special note made of age, 
clinical diagnosis, blood pressure and eye signs. The latter included 
bilateral and unilateral exophthalmos, von Graefe, Kocher, ine- 
quality of palpebral fissures, unequal pupils and the new eye sign 
‘Tidspasm.” All doubtful signs were reported negative. 

It was found that inequality of palpebral fissures could be deter- 
mined accurateb'^ on inspection if note was made of the anatomic 
relation of the margin of the upper eyelid to the upper margin of the 
pupil. Exophthalmos was not measured by an exophthalmometer, 
but was determined by inspection. It was found by experience 
that unilateral exophthalmos was invariably accentuated if the 
patient looked in the upward direction. In the latter position, 
protrusion of the lower one-half of the eyeball became relatively 
more marked on the affected side. It is with full cognizance of the 
limitations in accuracy, dependent upon the personal equation, that 
the observations on exophthalmos are submitted. A colleague 
made an independent observation in a large number of the examina- 
tions, and only those cases which were substantiated in this manner 
are reported positive for either unilateral and bilateral exophthalmos 
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or unequal palpebral fissures. And finally, it was discovered that 
the von Graefe and lidspasm signs were more likely to be elicited 
with the patient in the vertical than in the horizontal position. In 
some instances they could be made to disappear by simply changing 
the patient from the former position to that of the latter. 

Clinical Data. The clinical data, gathered in this manner, has 
been summarized in the following paragraphs. 

Hypertension is most prevalent in the sixth decade, and there is 
little significant difference in age frequency among those with or 
without eye signs. The peak of the curve for patients without 
hypertension (correlating frequenc}’^ and age) lies in the fifth decade. 
Further, it is obvious that those without eye signs are by far in the 
majority in the group of patients without hypertension and that 
eye signs appear at an earlier age than in the group of patients wuth 
hypertension: 



Per cent of 258 patients 
with hypertension. 

Per cent of 236 patients 
without hypertension. 

Age. 

With 

Without 

WUth 

Without 


eye signs. 

eye signs. 

eye signs. 

eye signs. 

10+ . 

0.0 

0.38 

1.60 

6.7 

20+ . 

0.0 

0.38 

3.30 

13.9 

30+ . 

1.9 

1.10 

4.60 

19.0 

40+ . 

10.8 

11.20 

5.00 

24.6 

50+ . 

15.1 

20.60 

5.00 

8.8 

60+ . 

17.0 

12.00 

0.08 

4.2 

70+ . 

2.7 

5.80 

0.00 

1.2 

80+ . 

0.7 

0.00 

0.00 

0.0 


Of 258 patients with hypertension examined, 125 (44 per cent) 
had one or more of the eye signs mentioned above, with the excep- 
tion of bilateral exophthalmos, which is reported independently 
{vide infra). Among 236 patients without hypertension, 49 (21 
per cent) had one or more of the same eye signs. 

Among the patients wdth hypertension the eye signs occurred 
m 29 different combinations and the number of eye signs in a single 
individual varied from one to five: 


to patients had 1 (70 eye signs) 

34; patients had 2 (68 eye signs) 

10 patients had 3 (30 eye signs) 
t patients had 4 (28 eye signs) 

4 patients had 5 (20 eye signs) 
Total number of eye signs, 216. 


Per cent of 125 
patients -with 
eye signs. 

. 56.0 

. 27.0 

8.0 
. 5.6 

3.2 


Per cent of ail 
with hypertension 
(258). 

23.2 

13.1 

3.8 

2.7 

1.5 


In the group without hypertension there were nineteen different 
combinations of the eye signs, and the number in a single individual 
also varied from one to five : 


33 patients had 1 (33 eye signs) 

10 patients had 2 (20 eye signs) 

4 patients had 3 (12 eye signs) 

1 patient had 4(4 eye signs) 

1 patient had 5(5 eye signs) 
Total number of eye signs, 74, 


Per cent of 49 
patients with 
eye signs. 

. 67.3 

. 20.4 

. 8.1 
. 2.0 
. 2.0 


Per cent of all 
without hyper- 
tension (236). 


13.9 

4.2 

1.6 

0.04 

0.04 
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Bilateral exophthalmos was found about three times as frequently 
among patients with hypertension (15.5 per cent) as compared with 
individuals without hypertension (5.9 per cent). In the former it 
was associated with combinations of other eye signs in 8.9 per cent 
and in the latter in 2.5 per cent of the cases. 

The frequency with which the individual signs occurred in patients 
with hypertension are tabulated as follows — the relative frequency 
of each eye sign was especially emphasized by the fact that each 
patient might have two or more in various combinations: 



Number re- 


Per cent of 


corded in 25S 

Per cent of 126 

all with 

Signs. 

patients with 

patients with 

hypertension 

hypertension. 

eye signs. 

(258). 

Unequal palpebral fissures . 

, . 73 

58.0 

28.2 

Unilateral exophthalmos 

. . 38 

30.2 

14.7 

Von Graefe 

. . 36 

28.4 

13.7 

Kocher ' . 

. . 36 

28.4 

13.7 

Lidspasm 

. . 26 

20.4 

10.0 

Unequal pupils .... 

. . 7 

5.6 

2.7 

Total number of oj'e signs 

. . 216 




Unilateral exophthalmos was found associated with a wide palpe- 
bral fissure on the same side in 24 of these cases. 

Among the patients without hypertension the frequency with 
which the individual eye signs of sympathetic nervous system 
hyperactivity appeared, occurred as follows: 



Number 
recorded in 

236 patients 

Per cent of 49 

Per cent of all 


without 

patients with 

(230) without 

Signs. 

hypertension. 

eye signs. 

ii 3 T)ortension. 

Unequal palpebral fissures . 

. 22 

44.0 

9.3 

Von Graefe 

. 16 

32.6 

6.7 

Unilateral exophthalmos 

. 11 

22.4 

4.6 

Lidspasm 

. 10 

20.4 

4.2 

Kocher 

. 10 

20.4 

4.2 

Unequal pupils .... 

5 

10.2 

2.1 

Total number of eye signs 

. 74 




Unequal palpebral fissures are, therefore, the most common, and 
unequal pupils the least frequent of all eye signs in both groups. 

The relative frequency of eye signs seems to be directly propor- 
tional to the degree of systolic hypertension. Blood-pressure 
readings were grouped in the following manner for statistic and 
illustrative purposes: 

Per cent of 125 Per cent of 133 

patients with patients with 

hypertension and hypertension but 

Blood pressures. eye signs. without eye signs. 

41.6 (52 patients) 28 . 5 (38 patients). 

22.4 (28 patients) 24.0 (33 patients) 

100 + • 

^^mO ' 36.0 (45 patients) 46.6 (62 patients) 
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If the eye signs are grouped individually according to the pressures 
with which they were found associated in the 125 patients with 
hypertension, it is evident that unequal palpebral fissures and 
unequal pupils are most often detected with the longer pressures. 
In spite of the fact that there is a decided predominance of patients 
with systolic blood pressures below 200, the remaining eye signs 
(unilateral exophthalmos, von Graefe, Kocher and lidspasm) show 
a marked tendency to appear associated with blood pressures whose 
systolic level is above 200 ; 


Blood 

pressure. 

Unequal 
palpebral 
fissures, 
per cent. 

Unilateral Von Graefe’s 
exophthalmos, sign, 
per cent. per cent. 

Kocher's 
sign, 
per cent. 

Lidspasm 
sign, 
per cent. 

Unequal 
pupils, 
per cent. 

200 + 

100=1= ■ • 

. 17.6 

14.4 

14.4 

12.0 

9.6 

1.60 

140 to 198 
100+' • 

. 12.0 

• S.O 

.3.2 

4.S 

4.0 

0.08 

140 to 198 

100- 

. 24.8 

11.2 

11.2 

10.4 

6.4 

3.20 


The patients wdth hypertension as well as those without hyper- 
tension who were examined on more than one occasion revealed the 
remarkable manner in which these sympathotonic signs could appear 
and disappear again on subsequent examinations. An example is 
abstracted at this point. This patient, with a definite history of 
hypertension, wms seen on seven consecutive visits to the Out-door 
Department of the Peter Bent Brigham Hospital. Her general state 
of nervous tension seemed to have more relation to the intensity 
and number of the eye signs than did her, blood- pressure level; 


Date. 

Blood pressure. 

Nov. 27, 1929 . . 

. . 190/105 

Dec. 11, 1929 . . 

. . 210/110 

Dec. 23, 1929 . . 

. . 152/80 

Dec. 30, 1929 . . 

. . 196/110 

Jan. 6, 1930 . . 

. . 170/110 


Jan. 

13, 1930 . . 

. . 188/92 

Jan. 

18, 1930 . . 

. . 180/100 


Eye signs. 

Von Graefe; bilateral exophtbalmos. 

Von Graefe; bilateral exophthalmos; 
unequal palpebral fissures. 

Bilateral exophthalmos; unequal pal- 
pebral fissures. 

Von Graefe; lidspasm; Kocher; bi- 
lateral exophthalmos; unequal pal- 
pebral fissures. 

Von Graefe; Kocher; bilateral exoph- 
thalmos; unilateral exophthalmos, 
right, unmistakable; unequal pal- 
pebral fissures. 

Von Graefe; bilateral exophthalmos. 

Bilateral exophthalmos. 


The diagnoses which represented the clinical condition of the 
49 patients wuthout hypertension but with eye signs are outlined 
at this point. The strildng preponderance of the diagnosis neu- 
rasthenia,” the occurrence of so many patients with hyrpotension 
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and the relatively large number of neurologic and arthritic conditions 
seem worthy of special note. 

24 with neurasthenia (functional disease) ; 6 had hypotension. 

6 with chronic atrophic arthritis; 1 had hypotension. 

5 with hysteria; 1 had hj^potension. 

4 with petit or grand mal; 2 had hypotension and 1 had 
duodenal ulcer. 

2 with postencephalitic Parkinson’s syndrome; 1 had hypo- 
tension. 

2 with pulmonary tuberculosis; 1 had hypotension. 

2 with duodenal ulcer; both had hypotension. 

1 with primary familial muscular atrophy; also had hj^io- 
tension. 

1 with diabetes mellitus; also had hypotension. 

1 with paror^'^smal auricular fibrillation. 

1 with hj^Dotension, 

A systolic blood pressure constantly below 110 mm. was con- 
sidered a hypotension. Seventeen patients (35.6 per cent) of those 
with eye signs had clinical h^T^otension. Only 13 per cent had 
hypotension in the group without eye signs. 

Discussion. At the present state of our knowledge certain facts 
are known concerning the anatomic distribution of the sympathetic 
nervous system and the signs and s,ymptoms of its hyperactive 
state. The latter may be expressed either subjectively or objec- 
tively. The subjective manifestations include various types of 
nervousness, palpitation, emotional and vasomotor instability 
(peripheral vasoconstriction and dilatation). The objecti^^e signs 
of sympathetic nervous system hyperactivity maj’- be detected 
through its influence on tonicity of musculature (tremor), cardiac 
rate (tachycardia), secretion of the sudoriferous glands (sweating) 
and the ocular manifestations of exophthalmos, lidlag, lidspasm, 
Kocher’s sign and Dalrymple’s sign. 

A sjmdrome consisting of these signs and symptoms may be 
termed sympathotonia for convenience of reference. One must 
recognize, however, that as a general rule the latter is just a partial 
manifestation of a more profound autonomic disturbance. Although 
relief of the subjective manifestations are of immediate importance 
to the patient, he may well exaggerate their discomfort. It is the 
objective findings which point with reasonable accuracy to the 
actual state of tonicity and activity of the sympathetic nein^ous 
system. 

During the course of this investigation, which was directed 
principally at the eye signs of sympathotonia, several broad general- 
izations naturally suggested themselves. 

The most obvious of these was the widespread evidence of 
sympathotonia; Its occurrence in exophthalmic goiter has been 
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accepted as classic as well as a usual, although by no means constant, 
part of the syndrome. However, the intensity and frequency with 
which the eye signs of sympathotonia occurred in essential hyper- 
tension was apparently unsuspected, and its recognition suggested 
the possibility of a fundamental sympathetic disturbance common 
to both maladies. 

The occurrence of exophthalmos in conditions other than exoph- 
thalmic goiter, and independent of mechanical production, was first 
reported by Sattler^^ (1885) in 3 cases. He pointed out its '' sympto- 
matic importance as an occasional attendant of hemorrhagic forms 
of retinitis occurring in connection wdth altered and increased 
general arterial pressure, the result of cardiac, renal and hepatic 
lesions.” A slightly more extensive report of 16 cases of chronic 
nephritis was offered by Barker and Hanes^^ (1909). They found: 

Von Graefe positive in 68.7 per cent of 16 cases. 

Stellwag positive in 81.3 per cent of 16 cases. 

Moebius positive in 43.7 per cent of 16 cases. 

Unequal pupils in 31 per cent of 16 cases. 

Albuminuric retinitis in 50 per cent of 16 cases. 

They further noted that there wms a coincident decrease in 
exophthalmos with a decrease in blood pressure, and believed that 
the hjq)ertension as well as the exophthalmos were due to the same 
cause rather than dependent on each other. Our own observations 
seem to substantiate this opinion. In commenting upon this 
report, Thayer^^ confirmed the data presented by Barker and 
Hanes from his own clinical experience. 

This new conception, of a sympathetic disturbance cominon to 
both exophthalmic goiter and h;^q)ertension, seemed of still greater 
significance when it was found that 21 per cent of patients without 
hypertension had a similarly hyperactive sympathetic nervous sys- 
tem. This observation proved of value in two wmys: First, in 
corroborating an extensive literature and, in particular, the findings 
of ICessel and Hyman,^® concerning the existence of a sympathotonic 
group of individuals (which they termed “autonomic imbalance”) 
characterized by the signs and symptoms of a hyperactive sym- 
pathetic nervous system, indistinguishable from exophthalmic 
goiter, in association with a normal basal metabolism. Twenty- 
nine of these 49 patients wdthout h 5 q)ertension were apparently of 
this group, and heretofore diagnosed “neurasthenia” and “hj^steria.” 
Second, from another point of view, the reactions of this type of 
individual were in reality an expression of a hypertonic sympathetic 
nervous system, and, therefore, not “functional” in the ordinary 
sense of the wmrd. 

_ The second generalization is in the nature of a corollary to the 
first. The value of any sign or symptom in the differential diag- 
nosis of a disease lies not only in the frequency with which it occurs 
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in that disease, but in the infrequency with which it is found in 
other conditions. The ocular manifestations of sympathotonia are 
obviously of little significance in the differential diagnosis of exoph- 
thalmic goiter, judging from the frequency with which they are 
met in essential h>q)ertension, chronic nephritis with hypertension 
and individuals of sympathotonic tendencies. This evidence of 
sympathotonia is of importance, however, because it is one of the 
few objective findings which indicate the actual state of tonicity 
and activity of the S3mipathetic nervous S3^stem from time to time 
and because it gives us some insight into the possibility of a more 
fundamental disturbance than has been suspected hitherto. 

A third conclusion, which is obviousb’^ of significance, is the state 
of flux in the tonicity of the S3'mpathetic nervous system which is 
suggested by our observations. It has been known for many years 
that exophthalmos ma 3 ’’ vary in intensity during the course of 
exophthalmic goiter with successive remissions and exacerbations. 
Ample evidence has been accumulated during our work to corrobor- 
ate this statement, and to extend it to include the other e 3 ’’e signs of 
sympathotonia. The rh 3 ^thmic increase and decrease in these signs 
of S3'^mpathetic nervous system h3^peractivity ma3^ be at least another 
objective manifestation of the partial remissions and exacerbations 
which have been encountered in the nervous signs and symptoms of 
exophthalmic goiter, h 3 ^pertension and sympathotonic individuals. 

Study of the patients without hypertension but with sympatho- 
tonia reveals a fourth factor concerning the association of this con- 
dition with disease of the nervous system. Its occurrence in 
h 3 ’^steria, epileps 3 ^ primary familial muscular atrophy and post- 
encephalitic Parkinson’s syndrome is of some interest, and ■ the 
nature of its relation to these conditions certainl 3 ’’ deserves further 
stud3^ 

Special emphasis should be placed on the relative frequenc 3 ^ with 
which sympathotonia was detected in chronic arthritis. Tangible 
evidence has already been offered in the literature on the relation 
of the sympathetic nervous system to arthritis. Rowntree and 
AdsoiP® (1929) have reported an unusual case in which s 3 ’-mpathetic 
ganglionectomy and ramisectomy resulted in a remarkable remission 
in an advanced arthritis deformans of crippling proportions. 

Finalb^, it seems of importance to recognize the relation which 
seems to exist between the mechanism of blood-pressure maintenance 
and the presence of S 3 ^mpathotonic tendencies. H 3 ^potension was 
three times as frequent among patients without h 3 '^pertension with 
eye signs as compared with those without eye signs. The frequency 
of eye signs in patients with hypertension has already been pointed 
out and seems unequivocal. Apparently the mechanism responsible 
for blood-pressure maintenance, whatever its fundamental nature, 
may be accompanied by sympathotonia and vary in intensity with- 
out reference to the tonicity of the latter. 
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Summary. 1. The history of exophthalmos and the eye signs 
with which it is often associated is considered from their anatomic^ 
physiologic and clinical aspects. 

2. The eye signs of sympathetic nervous system hyperactivity 
are specifically defined, and quotations are recorded from Stellwag, 
von Carion and Dalrymple in an effort to clear up the confusion in 
the literature concerning their eye signs. 

3. Lidspasm, probably dependent upon sympathetic nervous 
system hyperactivity, has been described as a new eye sign and its 
significance is discussed. 

4. The eye signs, hitherto considered classic of exophthalmic 
goiter, have been noted wdth surprising frequency in conditions 
other than Graves’ syndrome (neurasthenia, chronic atrophic arthri- 
tis, hysteria, petit or grand mal, postencephalitic Parkinson’s syn- 
drome, pulmonary tuberculosis, duodenal ulcer, primary familial 
muscular atrophy, diabetes mellitus, paroxy’^smal auricular fibrilla- 
tion and hypotension) and especially in essential h 3 q)ertension. 

5. This clinical study includes 494 patients, of which 258 consecu- 
tive cases had essential hypertension and 236 consecutive patients 
had a normal blood pressure or a hypotension. 

6. The influence of position on the detection of lidlag and lidspasm 
is emphasized; methods for accentuating unilateral exophthalmos 
and examining for inequality of palpebral fissures are recorded. 

7. The clinical data which are presented include: (a) The age 
frequency of essential hypertension and eye signs. (6) The relation 
of essential hypertension to the occurrence of various eye signs. 

(c) The remarkable manner in which eye signs appear and disappear 
on subsequent examinations, (d) The relative frequency of the 
individual eye signs. 

8. The subjective and objective signs of a hyperactive sym- 
pathetic nervous system are indicated, and for convenience of 
reference are termed “ sympathotonia.” 

9. Several broad generalizations naturally suggested themselves 
during the course of this investigation, (a) The widespread evi-, 
dence of sympathotonia (exophthalmic goiter, essential hjq^erten- 
sion, chronic nephritis with hypertension et cetera), (h) The ocular 
manifestations are of little value in the differential diagnosis of 
disease, but of great importance in indicating, objectively, the 
actual state of tonicity in the sympathetic nervous system, (c) 
The state of flux in the tonicity of the sympathetic nervous system 
with tendencies to remissions and exacerbations, as detected in the 
appearance and disappearance of the eye signs, is emphasized. 

(d) Attention is directed to the relation which seems to exist between 
the mechanism of blood-pressure maintenance and the presence of 
sympathotonia. The relative frequency of hypotension in patients 
with eye signs is pointed out and its significance is discussed. 

There is in existence a syndrome clinically indistinguishable 
horn exophthalmic goiter, with the exception of the fact that the 
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basal metabolism is normal. It is characterized by various sig- 
nificant combinations of the cardinal and accessory signs and symp- 
toms of Graves^ syndrome. 

I am indebted to Dr. Henry A. Christian for the privilege of carrying out this 
clinical investigation and for his many valuable suggestions. My thanks are also 
due to Dr. George E. Shambaugh, Jr., for his aid in confirming and checking up on 
manj' of the eye signs. 
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REVIEWS. 


The Physiology of the Vestibula.ii Apparatus. By Mario 
'Cams. Translated and Annotated by R. S, Creed, B.M., 
B.Ch., M.A. Pp. 310} 65 illustrations. New York: Oxford 
University Press, 1930. Price, $7.50. 

This translation of Camis’ monograph should prove extremely 
valuable to English readers who are unable to read the Italian 
original; and useful even to thpse familiar with Italian, since the 
translator has added many comments in which the statements of 
the original text are considered in the light of recent work by the 
Sherrington school. Written and translated by pupils of Sherring- 
ton it reviews the whole field of labyrinthine physiology, particu- 
larly in its relation to reflex activities. The historical aspects are 
fully treated; the functional disabilities resulting in animals from 
labyi'inthine injuries are carefully described, including the some- 
what neglected field of the effects of labyrinthine stimulation on the 
circulation, a field in which Camis himself has specialized. 

The work of Magnus and de Kleyn is adequately covered as well 
as the interesting work of Schmaltz on the mode of stimulation. 

Rotatory tests of labyrinthine function in man are treated shortly 
and without emphasis on their importance to aviation. While 
the view expressed that too much emphasis has been paid to the 
duration of nystagmus in estimating’ flying efficiency is sound, the 
importance of forced movements and wrong estimates of position 
following excessive labyrinthine stimulation in aviation has not 
been given here enough attention. 

An excellent bibliography is included. H. B. 


Manual op Physiology. By H. Willoughby Lyle, M.D., B. S. 
(Lond.), F. R.C.S. (Eng.), and David De Souza, M.D., D.Sc. 
(Lo^.), F.R.C.P. (Lomi.). Pp. 820; 138 illustrations, 3d 
edition. New York; Oxford University Press, 1930. Price, 
$5.25. 

The compilation of a manual of physiology for medical students 
by a consulting surgeon and physician might appear to be an ideal 
arrangement, but in practice is a failure. This work may contain 
more physiological information than is possessed by the average 
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teacher of medicine but it provides a very inferior foundation for 
the medicine of the future. It is regrettable that the Oxford Uni- 
versity Press has undertaken its publication, and that students’ 
lack of judgment has resulted in its appearing in a third edition. 
AMiile many sections of physiology are outlined with reasonable 
accuracy, the work can in no way be said to provide an adequate 
basis for the medicine of the future. For instance respiratory 
methods of measuring circulation rate receive no attention; the 
isolation of pitocin and vasopressin from pituitrin is not mentioned ; 
the relation of the pituitary gland to the reproductive cycle is 
neglected; nystagmus of labyrinthine origin is assigned to inter- 
ference between cerebellar and cerebral responses. This method 
of authorship is as successful as would be the writing of manuals 
of physics or medicine b}’’ professors of physiology. 

II. B. 


Surgical Diagnosis, ^^ol. II. By 42 American Authors. Edited 
by Evarts Ambrose Graham, A.B., M.D. Pp. 871; 834 illus- 
trations. Philadelphia: W. B. Saunders Company, 1930. Priee, 
S35.00, set of 3 volumes. 

Volume II is a worthy follower of its fellow. The first 128 pages 
are given over to Gynecologic Diagnosis written by Curtis. This 
section is really a text in itself. Each portion is well illustrated and 
followed by a short bibliography. 

The section on Diseases of the Face, Mouth and Jaws by Blair, 
and others, is overlapped to some extent by the following discussions 
on Diseases of the Neck by Forrester and Eaine. Copher and Dick 
give a rather condensed sectibn on the Thyroid and Parathyroid 
glands and a fairlj'^ complete bibliography. 

The surgical Diseases of the Stomach and Duodenum are treated 
by Horsley and Horsley. They give an excellent section on the 
anatomy and physiology of these organs, and discuss the diagnosis 
as it can be made from the history, physical findings and laboratory 
examinations. The technique of the laboratory tests is briefly 
outlined. The place of the Roentgen-ray in the diagnosis of these 
diseases is well emphasized and illustrated by outline drawings. 

Hertzler has written the section on the Diseases of the Peri- 
toneum, and the chapter on Diseases of the Appendix, Small and 
Large Intestines is by Richardson. The discussions of the diagnosis 
and complications of appendicitis and of intestinal obstruction are 
excellent. 

Pool and Stillman have followed their comprehensive monograph 
in the preparation of their section on the Spleen. The diagnosis 
of Hernia is given by Fisher and Cole. Full discussions are given 
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as to tlie etiology, signs and symptoms of the common and rarer 
forms. The last chapter on the Diagnosis of Abdominal Emergen- 
cies by Allen of necessity includes a discussion of many subjects 
already described. It should prove one of the most valuable chap- 
ters for quick reference as an aid in making a differential diagnosis. 


Medicine Monographs. Volume XVII. Ephedrin and Related 

Substances. By K. K. Chen, and Carl F. Schmidt. Pp. 121. 

Baltimore; The Williams & Wilkins Company, 1930. 

A monograph giving the history of ephedrin with a critical review 
of the clinical and pharmacologic literature, most of which has 
accumulated since this drug was reintroduced into occidental 
medicine by the authors. The information contained is not yet 
available. in textbooks of pharmacology or therapeutics. The com- 
prehensive nature of this review (the bibliography contains over 
500 titles), and its concise form make it important for those who 
wish to employ the drug, but who have no time to study the original 
articles bearing upon its action and usefulness. I. S. 


A Compilation of Culture. Media. By Max Levine, Ph.D., 
and H. W. Schoenlein, M.S. Pp. 969. Baltimore: The Wil- 
liams & Wilkins Company, 1930. Price, $15.00. 


The book is well printed and serviceably bound. It was “pre- 
pared at the request of the Society of American Bacteriologists, 
and financed by a grant from the Digestive Ferments Company.” 

The subject matter comprises directions for the preparation of 
^543 different culture media, with their variants, which would 
comprise most, if not all, the recognized media in use for the cul- 
tivation of microorganisms. 

The Reviewer has been unable to find any errors in the formulse, 
nor omissions of useful media from the compilation. 

Ihe various media are classified according to their physical 
characters into seven groups, and by their clinical constituents 
forty or more sections. 

There are four indices according to Medium Name, Constituents, 
de^* Author, making it possible to find quickly any formula 

This work represents an enormous amount of painstaking labor, 
should fill a useful place in every bacteriologic laboratory. 

F. L. 
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Handbook of the Vaccine Treatment of Chronic Rheumatic 
Diseases. By H. Warren Crowe, D.M., B.Ch. (Oxon.), 
M.R.C.S., L.R.C.P. Pp. 52. ' New York: Oxford University 
Press, 1930. Price, 80 cents. 

Any book which claims to prove that the use of vaccines should 
make the prevention of chronic rheumatic diseases easy and allow 
every medical man to be in a position to treat his ovm rheumatic 
patients with a very fair measure of success is capable of doing much 
damage in the present state of our Icnowledge of this disease. If 
the only treatment in use at the Charterhouse Rheumatism Clinic 
is that by stock vaccines, it is natural that its director should be 
enthusiastic; perusal of his book, however, does not bring the con- 
viction which he implies would be afforded by an ocular demon- 
stration at his Clinic. We object to his basic but unproved and 
frequently opposed hjqiothesis that all rheumatic diseases are bac- 
terial in origin, we are suspicious of views that are at times based 
on evidence that might be otherwise construed and often are 
expressed in incautiously enthusiastic terms, and we regret the 
almost complete absence, even in a book of this small size, of objec- 
tive data to support rather sweeping claims. E. K. 


A Text-book on Orthopedic Surgery. By Willis C. Campbell, 
M.D., F.A.C.S. Pp. 705; 507 illustrations. Philadelphia: W. B. 

Saunders Company, 1930. Price, $8.50. 

Though not exliaustive Campbell’s text-book is extremely well 
done. The arrangement of material is good and the relative space 
allotted to the various subjects is well proportioned. 

That the treatment of fractures should be the work of the ortho- 
pedic surgeon is now accepted but it seems improper and almost 
futile to attempt to cover so vast a subject in the limited space of a 
single volume devoted to orthopedics in general. 

The bibliographies appended to the various subchapters, are not 
extensive but for the most part well selected. The volume is strongl}'- 
recommended as a text-book for students. G. W. 


Text-book of Histology. By Alexander A. IMaximow, Com- 
pleted and edited by William Bloom. Pp. 833 ; 604 illustrations. 
Philadelphia: W. B. Saunders Company, 1930. Price, 89.00. 

For some years before his death in 1928 Professor Maximow was 
engaged in the preparation of a text-book of histology. To his 
colleague Professor Bloom has fallen the task of completing the 
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work, whicK has just appeared. Professor Bloom has had the cooper- 
ation of the staff of the anatomical department of the University of 
Chicago, and the result is an important addition to American text- 
books of histology. To all students of blood-formation and connec- 
tive tissue cells Professor hdaximow’s brilliant researches are well 
known, and it is the parts of the book dealing with these topics 
that are most characteristic. In the chapters on blood, connective 
tissue proper, blood-forming and blood-destrojdng tissues, and spleen 
the illustrations are mostly original. Thej’- either appear now for the 
first time, or they are taken from Maximow’'’s previous publications. 
In other chapters the figures are mostU taken from the works of 
others, some from special monographs, also many from the text- 
book of Schaffer. The latter is the case notably in the chapters on 
the special senses. The tissues of the nervous S 3 ^stem are treated in 
eleven short chapters, chieflj'’ b}’’ Professor Herrick. There is no 
description of cerebral or cerebellar cortex, or other regions of the 
brain. Under the heading of histophj’^siologic remarks, there is 
constant reference to function, though, of course, the description 
of structure is the main consideration. In practicallj^ every chapter 
there is a short accoimt of the histogenesis of the tissue or organ 
being described. No technique is included, but a limited number 
of references is usualU given at the end of a chapter. The book 
will be of interest to pfij'^siologists and pathologists as well as to 
anatomists. W. A. 


Ap^sia in Children. By Alex W. G. Ewing, M.A., Ph.D., 
:^uth an introduction by E. D. Adrian, M.D., P.R.C.P., F.R.S. 

Pp- 152. New York; Oxford University Press, 1930. Price, 
«3.50. 

Ewing found that of 10 cases of ^'aphasia^^ in childhood, mani- 
estmg either absence of or gross defects in speech and language, 
s owed a marked, binaural lack of hearing for ascending orders of 
sound above 256 v.d. This deficiency was associated 
i n normal or relatively normal hearing for sounds of frequency 
He showmd that this lack of auditory acuity for 
e nigher frequencies of sound had abolished the characteristic 
th sounds of speech for these patients. He reached 

conclusion that these cases showed no trace 
Ian ^ characterizing aphasia, and that in their speech and 

at? development these cases passed through the same stages 
bv child. The tests made in Ewing’s work were all done 

iiH” + ^^diometer and were carefully controlled. The results 
he defect in these high-frequency deaf children may 

fie cochlea, along the auditory path, or possibly even to late 
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myelination of the nerve fibers associated with hearing. Ewing 
prefers to use the term linguistic retardation for the type of case 
which he describes, rather than congenital aphasia. It is possible 
to educate these children to recognize sounds of the higher vibra- 
tion frequencies. 

The monograph is an interesting contribution. Its value is two- 
fold; the discovery of a type of case hitherto looked upon as an 
incurable aphasia, and the worldng out of a systematic method of 
testing hearing through its various ranges. The latter has led to the 
discovery noted, and should be carried out s^’^stematically in adult 
cases of aphasia as in the cases reported by Ewing. The book is a 
real contribution and can be recommended highly to otologists, 
neurologists, and all those interested in speech. B. A. 


Peenicious Anemia. By Leybourne Stanley Patrick David- 
son, B.A. (Camb.), M.D., F.R.C.P.E., and George Lovell 
Gulland, C.M.G., LL.D., M.D., F.R.C.P.E. Pp. 203; 30 illus- 
trations. St. Louis: The C. V. Mosby Company, 1930. Price, 
88.50. 


A CRITICAL summary of the various aspects of the pernicious anemia 
problem is of especial interest today, when so many new and impor- 
tant observations have been made as to its manifestations and effica- 
cious treatment, without as yet solving the problem of its real nature. 
The authors have very ably accomplished their task of presenting 
such a review, based on a wise selection from the rather plethoric 
literature on the subject; and also have not hesitated to express 
their own views derived from a considerable experimental and clinical 
experience with the disease. 

The opening historical chapter presents four periods: (1) Addi- 
son’s and the British clinical observations; (2) Biermer’s and the 
German widening and popularizing of the concept; (3) the contribu- 
tions of Hunter, Ehrlich and others to pathologic and hematologic 
knowledge of the disease; (4) the past decade with its increased 
knowledge of blood formation and blood destruction and especially 
the invaluable discovery of liver as a therapeutic agent. 

Following a good description of the pathologic anatomy of the 
disease comes a lengthy discussion of bacteriology, including the 
reproduction in full of a paper by one of the authors. As the results 
of this paper were wholly of a negative character, the general con- 
clusions (p. 63) and the original reference would seem to have been 
sufficient. 

In the discussion of etiology (p. 102 et seq.), the German view, 
that the disease is primary in the bone marrow as a disorder of 
blood formation, is preferred by the authors to Hunter’s (and the 
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Englisli) view that the primary site is in the gastrointestinal tract 
witli a hypothetical hemolytic agent. The Reviewer has pointed 
out elsewhere that tlie therapeutically active liver substance of 
l\Imot (and now the gastric extracts of Castle) point to a deficiency 
nearer the primary source of the trouble than are the phenomena 
either of excessive blood destruction or abnormal blood formation. 
That the authors themselves recognize the importance of these 
etiological relationships is shown by their thorough discussion of 
the unknown specific factor necessary for normal blood formation 
(p. 110 eiseq.). 

Adequate further chapters on symptoms, blood and metabolic 
changes, diagnosis, prognosis and treatment and an appendix on 
dietotherapy complete the presentation, which we consider as the 
best review of a subject about which much has recently been written. 

E. K. 


BOOKS RECEIVED. 


NEW BOOKS. 

Sel^ted Readings in the History of Physiology * Edited by John Farquhar 
^LTON, M.D. Pp. 317; 61 illustrations. Springfield, 111.: Charles C. 
Thomas, 1930. Price, S5.00. 

St^rs of Pestilence* By Wade W. Oliver, M.D. Introduction by 
Theobald Smbth, M.D., Ph.D. Pp. 251; 23 illustrations. New York: 
Paul B. Hoeber, Inc., 1930. Price, §3,00. 

Hi^ory of Haitian Medicine.* By Robert P. Parsons. Foreword by 
Edward R. Stitt. Pp. 196; 21 illustrations and map of Haiti. New 
nn Hoeber, Inc., 1930. Price, §2.25. 

he Candiru.* By Eugene Willis Gudgbr, Ph.D., with a Foreword by 
, ^PRED Scott Warthin, Ph.D., M.D., LL.D. Pp. 120; 18 filustrations. 
Aew York: Paul B. Hoeber, Inc. ,1930. Price, §1.50. 

-Medical Students.* By H. Hartridge, M.A., M.D., Sc.D., 
i.H.C.P F.R.S., and F. Haynes, M.A. Pp. 369; 512 illustrations. 
Aew York: Oxford University Press, 1930. 
laboratory Medicine.* By Daniel Nicholson, M.D. Pp. 433; 108 illus- 
a ions. Philadelphia: Lea & Febiger, 1930. Price, §6.00. 

'’I JdToduction to Malariology.* By Mark F. Boyd. Pp. 437; 82 illus- 
85 0^0^^' Alass.: Harvard University Press, 1930. Price, 

^ P^^ihology.* By E. T. Bell, M.D. Pp. 627; 316 illustra- 

Pm 1 '^' 7 .r^^Hdelphia: Lea & Febiger, 1930. Price, §8.00. 

• Midmferyfor Nurses.* By Bethel Solomons, M.D., F.R.C.P.I., 
Pro ^^‘^5 136 illustrations. New York: Okford University 

l^ess, 1930 . Price, §2.75. 

mnetn Obstetrics for Nurses.* By F. W. Rice, M.D. Pp. 228; 56 illus- 
La P ° n The C. V. Mosby Company, 1930. Price, §2.00. 

^aservoir.* By Leon Binet. Pp. 116; 17 illustrations, 
aris. Masson et Cie, 1930. Price, 20 Fr. 

Reviews of titles followed by an asterisk will appear in a later number. 
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Th& Edioin Smith Surgical Papyrus being Vols. Ill and IV of the University 
of Chicago Oriental Institute Publications, FoJ. I, Hieroglyphic Translitera- 
tion Translation and Commentary. Pp, 596; 8 plates. Vol. II, Facsimile, 
Plates and Line for Line Hieroglyphic Transliteration. Pp. 13; 22 plates.* 
Edited by Jajies Henry Breasted. Chicago; The University of 
Chicago Press, 1930. Price, S20.00. 

Index of Transactions of the American Olological Society, Vols. I to XVIII. 
Years 1872 to 1928, inchisive. Pp. 148. Published by the Society, 1929. 

Het Kruis der Leprozen. By Dr. Denis Mulder. Pp. 135; 30 illustra- 
tions. Bandoeng, Java; Males & vander Klits, 1930. Price, F, 1.50. 

A description of 30 years’ fight against leprosj^ in the Dutch East Indies. 

Guy’s Hospital Reports, Vol. 80, No. S~July, 1930. Edited by Arthur F. 
Hurst, M.D. Pp. 378; illustrated. London; The Lancet, Ltd., 1930. 
Price, 12/6 net. 

Standards for Maternity Care. Prepared by The Committee on jMatern- 
iTY Care of the Children’s Welfare Federation and a Cojimitteb 
Appointed by the New York Obstetrical Society. Pp. 31. New 
York; The Children’s Welfare Federation, 1930. 

These Standards ivere published in part in the American Journal of 
Obstetrics and Gynecology in the issue of July, 1930. Copies of the 
Standards may be secured from the Children’s WeEare Federation, 244 
Madison Ave., New York City. 

Medical Care for 15,000 Workers and Their Families. With reports on 
certain phases of the organization by Nellis B. Foster, M.D,, Ransom 
S. HooivER, M.D., and Michael M. Davis, Ph.D. Pp. 23; 2 illustra- 
tions. Washington, D. C.; The Conmiittee on the Costs of Medical 
Care, 1930. 

This is the fifth publication bj’’ tliis Committee on a topic of great 
practical importance to the profession. 

The Medical Clinics of North A7nerica, Vol. XIV, No. 2 (New York Number, 
September, 1930). Pp. 273; 73 illustrations. Philadelphia: W. B. 
Saunders Company, 1930. 

NEW EDITIONS. 

Intestinal Tuberculosis— Diagnosis and Treatinent . * Bj’’ Lawtiason BROvrN, 
M.D., and Homer L. Sampson. Pp. 376; 124 illustrations. Second 
Edition. Philadelphia; Lea & Febiger, 1930. Price, S4.75. 

Elementary Zoology for Medical Studeiiis. By L. A. Borradaile, Sc.D. 
Pp. 397; 251 illustrations. Second edition. New Y"ork; O.xford Uni- 
versity Press, 1930. 

An abbreviation of the author’s “Manual of Zoologj’’, ” containing 
rather elementar 3 '^ descriptions of a few type animals such as the frog, a 
few protozoa, and worms, craj’-fish, cocluroach, flj'- and mosquito, dogfish 
and rabbit. 

Handbook of Anatomy. By James K. Young, M.D., F.A.C.S. Revised 
by George W. Miller, M.D,, F.A.C.S. Pp. 460; 154 illustrations. 
Seventh edition. Philadelphia; F. A. Davis Company, 1930. Price, 
83.75. 

Minor Surgery and Bandaging. By Gwynne Williams, M.S.,_F.R.C.S. 
Pp. 445; 262 illustrations. Tw^entieth edition. Pliiladelphia: F. A. 
Davis Company, 1930. Price, 83.50. 

A Text-book of Histology. By Harvey Ernest Jordan, A.M., Ph.D. Pp. 
857; 596 illustrations. Fifth edition. NewYork: D. Appleton & Co., 1930. 

In tliis edition, several figures have been improved by the sub- 
stitution of new drawings, and minor changes have been made in the text 
on blood and endocrine tissues. 

* Reviews of titles followed by an asterisk will appear in a later number. 
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Sprue Treated Witli Liver. — Wilkebson {South. Med. J., 1930, 13, 
947) reports upon an individual who had sprue who was given liver 
as a therapeutic measure to control the disease. When this patient 
Was first observed he was thin, emaciated and had a pronounced anemia, 
together with the stools that are characteristic of sprue. He was given 
an appropriate diet, to which was added liver and liver extract. In the 
first month, bowel movements were normal and the red count had 
increased pronouncedly. In three months he was to all intents and 
purposes well and the blood count had increased 2,600,000 red cells, 
or to normal figures. In discussing the pathogenesis of sprue, he sug- 
gests that there must be a similar deficiency in pernicious anemia and 
sprue — a deficiency which is made up by the liver. In one case it 
plight arise because of the inability of the patient to eat; in the other 
instance because of the inadequate gastric digestion of protein. 

Bacteriology of the Blood in Chronic Infectious Arthritis. — First 
Rosenow and then Cecil and his coworkers advanced the hypothesis, 
and attempted to substantiate it by experimental methods, that chronic 
arthritis is a result of infection and this infection is due to a definite 
bacterial agent which may be obtained from blood culture of individuals 
suffering from this type of disease. Cecil was able to get 61.5 per cent 
positive cultures of a Gram-positive micrococcus with the morphologic 
characteristic of streptococci. This organism injected into animals 
produced arthritis. Makgolis and Dobsey (J. Infect. Dis., 1930, 46 , 
442) used a technique for cultures of the blood from arthritics that was 
of their own devising; they employed Cecil’s modification of Clawson’s 
method; they followed out Rosenow’s technique and in a few cases cul- 
tured the blood in placenta broth. Ninety-two patients were observed, 
o9 of whom had chronic arthritis and 3 of whom had acute or subacute 
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rheumatic fever. Of the 89 patients^ 49 had two parallel blood cultures 
by two different methods and 10 by three methods and the remaining 
33 patients by one of the four methods. In only 5 patients were the 
cultures repeated. From 162 blood cultures streptococci were isolated 
in 4 instances by their own technique. Of the 68 blood cultures made 
by the method of Cecil, 3 cultures developed green-producing strepto- 
cocci and 2 diphtlieroids. The remaining 63 were sterile. Following 
the method of Rosenow in 11 instances, all the cultures were negative. 
One hundred and fifty-one cultures were sterile; 11 were positive, 6 
with a green-producing streptococci, 3 with indefinite streptococci and 
2 witli diphtheroids. Their results are not comparable to those of 
Cecil and his group. Only a very small percentage of the cultures were 
positive, whereas with Cecil’s there were well over 50 per cent positive. 
The final conclusion of these two authors that the occurrence of the 
organisms in the blood as well as in the joints of patients with arthritis 
suggests that these bacteria are of etiologic significance in this disease 
hardly seems justifiable in view of the bacteriologic studies that are 
reported in tliis paper. 


Seasonal Variation in Efficiency of New Orleans Sunshine and Sky- 
shine in Preventing and Curing Rickets in Rats.— IMayerson and 
Laurens {Proc. Soc. Exper. Biol, and Med., 1930, 27, 1070) report upon 
a large series of rats fed the Steenbock and Black rickets-producing 
diet, who were divided into groups, when weaned, and exposed to 
sunshine and skyskine for varying lengths of time. The controls showed 
florid rickets in five weeks. The test animals, on the contrary, when 
exposed to sunshine for tliree minutes did not develop the disease. 
During the winter months, an average daily exposure of ten minutes 
protected the animals, but five minutes did not. During the spring 
months, April and May, an average daily exposure of six minutes pro- 
tected them. Exposure to skyshine necessarily was considerably longer. 
For example, during July exposure for twenty-four minutes was border- 
line, whereas forty-eight minutes afforded complete protection. These 
observations are of considerable interest. The confirm definitely that 
sunshine and skyshine are able to protect the experimental animal 
against rickets and they show that extremely short exposure is neces- 
sary in order to bring this about. 

Frequent Chest Colds. Variability in Their Occurrence and the Bac- 
teriology in Those Very Susceptible to This Type of Cold. — Walker 
and Adkinson {Arch. Inter. Med., 1930, 46, 1) write that their paper 
deals with individuals who customarily have three or more chest colds 
a year over a number of years and who were studied at the time of the 
cold. They present a careful bacteriologic study of the flora isolated 
from the sputum of these patients. They show as a result of their study 
that there is considerable variability in the occurrence of chest colds in 
those who are susceptible, an individual characteristic not dependent 
on extraneous conditions. Many varieties of streptococci are found in, 
sputum and this is the organism most frequently present. They hold 
because of this fact and because vaccines containing the most prevalent 
varieties of streptoeocci seem to prevent or benefit a cold in the chest 
that it is reasonable to assume that streptococci play a part in the causa- 
tion, of this common disorder. 
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The Structure and Function of Articular Synovial Membranes.— 
SiGURDSON (J. Bone and Joint Siirg., 1930, 12, 603) state that the inner 
surface of articular capsules is not formed, by a distinct membrane but 
by connective tissue modified as the synovial surface is reached. The 
cells here are more closely packed and the nuclei exliibit peculiar stain- 
ing characteristics, but that does not seem to justify the use of the term 
membrane. The superficial synovial cells are not uniform in size or 
shape, some being quite small and round, while others are large with 
branching processes. Synovial villi vary greatly in size and shape and 
are composed of connective tissue resembling the part of the capsule 
from which they arise. The presence of stomata in articular capsules 
is not confirmed. 


Changes in the Spinal Fluid Following Injection for Spinal Anesthesia, 
— losoN, Lederen and Steiner {Surg., Gynec. and Obst., 1930, 51, 76) 
say the pleocytosis (cell increase) would seem to indicate a certain 
amount of irritation of the serous lining of the subarachnoid space, but 
whether it was due to a general irritation of the whole extent of the 
dura or only of the immediate neighborhood of the puncture, it is 
impossible to say from these observations on the human subject. The 
increase in sugar, together with the increase in lymphocytes in the spinal 
fluid might be interpreted in the nature of mild encephalitis. However 
the absence of sequelae in more than half of tire cases studied, as wmll 
as the rapid disappearance and the mild character of symptoms present 
after spinal anesthesia would argue against this. Further studies are 
being made in which simultaneous blood and spinal fluid sugar deter- 
minations are being done, before and after, novcain injection, in order 
to observe if any relationship exists between the sugar content of the 
blood and spinal fluid under these conditions. 

An Anatomical Study of Subdural Hemorrhage.— Chase (Surg., 
Gynec. and Obst, 1930, 52, 31) says that subdural hemorrhage is the 
important intracranial lesion in most cases of birth trauma. There is 
nothing to indicate that intradural hemorrhage or tentorial splits per se 
are of noteworthy clinical significance. The subdural hemorrhage is 
largely supratentorial and often bilateral. It is usually due to a stretch- 
ing and rupturing of the small tributaries of the great cerebra.! vein 
near its junction with the straight sinus. Tentorial splits are relatively 
inote numberous in the premature than in the full-term inf ant, partly 
because of the greater immaturity of fibers of the dural septa in pre- 
maturity. The causes of prolonged and difficult labor may be equally 
ns important in these intracranial lesions as the operative interference, 
bigns of asphyxiation \vere constant but definite signs of intracranial 
irritation were recorded in only a small minority of cases. 
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Clinical Investigations on the Comparative Effectiveness of Various 
Hypnotics by Oral and Rectal Administration. — Friedmann (Devtseh. 
mcd. W chnschr., 1930, 56, 867) reports the results of a careful compara- 
tive investigation of a variety of hypnotics administered to adult males 
weighing between 60 and 70 kg. He attempts to determine an effective 
dose which will induce sleep during the day, as well as attempting to 
determine the rapidity and duration of action of the individual drugs 
and of certain combinations. Turn grams of abasin proved highly 
sedative but not very effective as a hypnotic. It failed to produce 
sleep in 8 out of 20 patients, once following oral administration and 
7 times following rectal. It requii-ed more than two and a half hours 
to induce sleep and the sleep lasted less than four hours. It is much 
less effective by rectum than orally. Much the same results are 
obtained from a combination of 0.3 gm. of bromural with an equal 
quantity of pyramidon, except that there is no essential difference in 
effectiveness between the oral and rectal administration of this combi- 
nation. A single dose of 2 gm. of adalin is much more effective as an 
hypnotic. This failed to produce sleep in only 6 cases. The resulting 
sleep lasts up to seven hours and comes on within thirty minutes to 
several hours after administration. It is about twice as effective orally 
as rectally. Amylene hj'-drate proves to be an hypnotic of great value 
and is more effective by rectal than oral administration. A dose of 
3 gm. produced effective sleep for four to eight hours in all but 2 of 16 
patients, and sleep developed within one and a half to three and a half 
hours following administration. Potassium bromide behaves essentially 
as does abasin. Hydrated cldoral proved to be the most satisfactory 
of all hypnotics studied. It is necessary, howevei*, to watch its admin- 
istration in order to avoid cumulative effects, especially chronic cardiac 
intoxication. It is equally effective orally and by rectum. A combi- 
nation of 0.3 gm. of luminal with 5 gm. of urethane, theoretically, 
should be almost as effective as hydrated chloral, but clinical observa- 
tion shows it to be chiefly sedative rather than hypnotic. Only 9 out 
of 25 patients obtained satisfactory sleep. This combination is best 
given rectally. Sodium barbital, in doses of 1 gm., is particularly 
effective as a hypnotic. In 21 out of 25 cases it produced sleep in from 
fifteen minutes to two hours. Since the gastric juice splits barbital 
sodium into barbital and sodium chlorid, jt is better for oral adminis- 
tration to employ barbital and for rectal, barbital sodium. Noctal, 
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either in doses of 0.4 gm. orally in tablet form or rectally in suppositor- 
ies, is a fairly effective hypnotic, but its action is not very trustworthy. 
A new preparation, novonal, is also only fairly effective. Sedormid, 
in doses of 2 gm., produces satisfactory sleep when given orally, but is 
merely sedative when administered by rectum. It should be a highly 
useful agent, but its cost is prohibitive. A combination of 0.5 gm. 
of barbital with 2 gm. of hydrated chloral, instead of proving more 
effective than each of these agents singly, proved distinctly less effec- 
tive. Where prolonged continued sleep is required the administration 
every night of 2 gm. of sulphonal with 2 gm. of trional is effective, but 
sleep in the daytime is better secured by the administration of 1 mg. of 
scopolamin combined with 10 gm. of paraldehyd, the dose being varied 
to suit the patient. The most effective prolonged sleep, however, is 
to be secured from 1 mg. of scopolamin, 10 mg. of morphin and 0.4 gm. 
of sodium luminal administered subcutaneously^’. The resulting sleep is 
as effective as that obtained from avertin and is much more readily 
controlled. Avertin narcosis, however, is effective where prolonged 
sleep is desired, and it may later be replaced by noctal. 


The Inactivation of Insulin. — An attempt has been made by Schmidt 
(Klin. Wehnschr., 1930, 9, 1021) to determine where and hoAV insulin 
is rendered inactive in the body. He reports in the present article the 
results of a variety of experiments. In the first group it is shown that 
insulin may be rendered inactive by incubation with finely-ground 
animal tissues. One gram of fresh muscle produces slight inactivation 
of 10 units of insulin; the same amount of ground spleen almost com- 
pletely inactivates 10 units; kidney inactivates more than 10 units but 
less than 25 per gram, while liver destroys more than 25 units but less 
than 50. By suitable filtration of fresh, finely-ground tissue to remove 
the cells, a tissue juice is obtained in the form of glycerin extract. 
These extracts are found to be significantly weaker than the minced 
tissues but, like the former, they are capable of inactivating insulin 
when incubated with it. 

Again, the extract of liver is found to be the most potent. Heating 
of these fluid extracts to 100° C. completely destroys their power of 
inactivation, indicating that it is due to some ferment. Acidification 
of the extracts also destroys their potency. Second in its capacity to 
destroy insulin is kidney extract, while extracts of lung and spleen are 
feeble and that of muscle is inactive. Although the precise chemical 
composition of insulin is not known, evidence points to its belonging to 
the protein group of substances as it is destroyed by the afkalies, pepsin 
and trypsin. From these facts the author reasons that the tissue 
ferments responsible for its destruction in his experiments belong to the 
group of proteolytic ferments known to be present in almost all tissues 
of the body. The injection of insulin into animals is followed by more 
rapid action when given intravenously than subcutaneously, but the 
toxic effects of insulin are more marked following the subcutaneous 
than the intravenous injection, indicating that, following intravenous 
injection, a large proportion of the circulating insulin is rapidly de- 
stroyed, probably in the liver, and others have shown that a dose of 
insulm is much more slowly destroyed in an animal the liver of which 
has been removed from the circulation than in an intact animal. In 
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closing, tlie author suggests that possibly in those cases of diabetes 
which it is difficult to control 'v^dth even very large doses of insulin, there 
may be present an excessive amount of proteolytic ferment in the liver 
or other tissues which leads to very rapid destruction of the drug. 

The Influence of Extract of the Anterior Lobe of the Pituitary in a 
Case of Dystrophia Adiposogenitalis.— It is a well-lmo^vn fact that 
in dystrophia adiposogenitalis the metabolism is so altered that the 
usual specific dynamic action of protein is greatly reduced below that 
for normal individuals, along with other manifestations of the disease. 
J. T. Peters {Klin. Wchnschr., 1930, 9, 1219) gives in detail the 
results of the administration of anterior lobe extract hypophysis in a 
typical case occurring in a nineteen-year-old girl. Prior to the adminis- 
tration of this extract all forms of treatment were tried without avail. 
Promptly after the beginning of anterior lobe administration the 
patient’s headache disappeared; muscular sti'engtli improved along 
with marked improvement in her gait. Menstruation which had not 
previously appeared also began. With these symptomatic evidences 
of improvement there was conclusive objective evidence in the rapid 
rise in the specific djmamic action of protein, as determined by metabolic 
tests. This rise reached the fully normal level. The author states 
that this is, so far as he could discover, the first instance of such a 
remarkable recovery and the first in which the relation betw'een the 
specific dynamic action, the function of hypophysis and ovarian func- 
tion in man have been demonstrated as definitely as these relationships 
have been in animals. 
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Poliomyelitis. — Campbell and Mirsky {Arch. Fed., 1930, 47, 543) 
states that this disease has been known from the earlies't times. During 
the tv^entieth century it attained epidemic proportions. The disease 
is caused by an in^dsible filter-passing virus which in the blood stream 
of recovered cases remains inert as it is held in combination by an 
immune body. This combination does not actually destroy the virus, 
which has extraordinary power to resist adverse living conditions. By 
the means of cataphoresis ■the virus can be dissociated from the immune 
body. Most cases of the disease are subclinical and escape diagnosis. 
The infection usually takes place during the early years. Second 
attacks have not been reported. General systemic invasion usually 
precedes but may occur coincidently with the involvement of tlie 
nervous system. Poliomyelitis may be simulated clinically and patho- 
logically by other diseases. The importance of diagnosis in the pre- 
paralytic stage is outstanding because the intramuscular injection of 
convalescent serum at this stage seems to prevent the development 
of paralysis. 
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Differential White Count in Infancy.— Smith (Am. J. Vis. Child., 
1930, 40, 505) studied the differential white counts of 37 normal and 
sick infants from a supravital preparation and from fixed smears. 
In forty-three of forty-eight comparative smears the percentage of poly- 
morphonuclear leukocytes was higher, and that of lymphocytes was 
lower in the living preparation than in the fixed film. The average of 
twenty-four counts from the group of normal infants showed the per- 
centage of polymorphonuclear neutrophils to be 8.'6 per cent higher in 
the supravital than in the fixed cover-slip smear and almost 12 per cent 
higher than in the slide. The lymphocytes, on the other hand, ran 14 
per cent and 1 1 per cent higher in the fixed smears of the slide and cover 
slip, respectively, than the corresponding cells of the supravital prep- 
aration. The principal reasons for this discrepancy are unequal dis- 
tribution of the cells and failure to identify and include all fragmented 
polymorphonuclear leukocytes in the differential count of the fixed 
smear. With the supravital technique the spread of cells is more even, 
trauma is reduced, and both motile and dying cells may be more readily 
identified. The lymphocytes have always been regarded as the pre- 
dominant cell in the blood of the infant. This observation has hereto- 
fore been based on differential counts using the fixed smear with some 
form of the Romano wski stain. While counts made from the supravital 
film confirm the preponderance of lymphocytes over polymorpho- 
nuclear leukocytes, it is often by no means as marked as indicated in 
the fixed smear. The differential count from the fixed smear may unduly 
exaggerate the lymphocytic percentage and convey the erroneous 
impression of a blood dyscrasia. In pyogenic infections, especially 
when associated with a leukocytosis, the differential count from the 
fixed smears gives at times a much lower polymorphonuclear and a 
Wgher lymphocytic percentage than expected. That this discrepancy 
is often due to an increased fragility of the polymorphonuclear leuko- 
cytes is evident from comparative supravital studies. In a routine 
differential count from the fixed smear, particularly when it is employed 
as an index of the patient’s resistance, the extent of white-cell damage 
observed on the slide should be noted. If fragmented cells have, been 
included in determining the individual cell percentages, mention of this 
fact also should be made. 


The Relation of Infection of the Ear and Intestinal Tract in Infants. — 
WisHART (J. Am. Med. Assn., 1930, 95, 1084) reminds us that many 
authors believe that infection in the mastoid antrum is the cause of 
acute intestinal intoxication in infants. Study of the disease has been 
pursued for a period of five years, during the last two years of which a 
large body of observers have cooperated. The onset of the disease is 
rarely characterized by a cold. The great majority of infants were 
without any clinical evidence of upper respiratory infections at the 
time that they became toxic. Many infants remained without any 
clinical evidence of ear infection tlnoughout the entire course of the 
illness. All accumulations or infections found in the mastoid antrums 
of infants at autopsy were antemortem in origin. Both ear drums of 
many showed abnormality immediately preceding death. This change 
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is an antemortem phenomenon due to forcible ejection up to the 
Eustachian tubes. ^^Tien mastoid infection exists it is the result and 
not the cause of the child’s lowered condition. Mastoid antrum punc- 
ture for diagnosis of latent mastoiditis is not without its dangers and 
is not to be recommended. Bilateral mastoid operations as a cure for 
the disease in this series was a failure. It is recommended that opera- 
tion be postponed as long as possible. The autopsies of the 2 inten- 
sively studied series of cases of acute intestinal intoxication showed 
that mastoid infection was not common. There was no correspondence 
between the bacteriology of the infection in the upper respiratory 
tract and that in the intestinal tract. The author is attempting to 
gather evidence that will prove that the disease is of intestinal origin. 


Menstrual Disorders in Adolescent Girls. — Lawrence {J. Am. Med. 
Assn., 1930, 95, 1148) states that the occurrence of delayed menses or 
abnormal menstrual rhythm or flow in adolescent girls is indicative of 
subnormal development of the reproductive glands, which is likely to 
result in diminished fertility during adult life. It is more often due to 
systemic fimctional disturbances than to pelvic disease, and of these 
distm'bances insufficiency of the anterior pituitary hormone is the 
commonest. Spontaneous compensation of such conditions does occur, 
and treatment is not indicated by slight delay in establishing normal 
menstruation, but if that function has not become normal by the six- 
teenth year, the attitude of optimistic ex'pectancy must be abandoned. 
In the great majority of these adolescent patients, the symptoms are 
not due to primary ovarian insufflciencj’^, but to some endocrine or non- 
endocrine systemic condition that renders the potentially normal ovary 
inert. The commonest of these conditions are focal infection, insuffi- 
cient protein in the diet, and the insufficiency of the anterior pituitary 
hormone. In this series the oral administration of anterior lobe pituitary 
substance, in adequate dosage, gave encouraging results in patients in 
whom the existence of such a pituitary insufficiency was demonstrated. 


The Leukocytes in the Blood of Children, — Erlich {Rev. Freni, de 
Fed., 1930, 6, 475) studied tlie blood of about 500 children, ranging in 
age from one day to fourteen years. He was endeavoring to determine 
the pathologic modifications of the leukocytes in various diseases. 
Leukocytosis, deviation to the left and toxic changes in the cells were 
found to be more or less important symptoms in the diagnosis of sep- 
ticemia, erysipelas, pneumonia, ulcerative stomatitis, suppurative 
appendicitis, tuberculous meningitis, Heine-Medin disease, nontuber- 
culous meningitis, typhoid, bacillary dysentery, acute colitis, scarlatina, 
measles, nontuberculous bronchial pneumonia, congenital and visceral 
syphilis, von Jaksch’s anemia, pseudoleukemia, lymphosarcoma, granu- 
lomatosis, and severe alimentary intoxication. On the other hand no 
modifications of any note were found in tuberculous pleurisy and peri- 
tonitis, and various forms of anemia. 



GYISTECOLOGY AND OBSTETKICS 


865 


GYNECOLOGY AND OBSTETRICS 

UNDER THE CHARGE OF 

CHARLES C. NORRIS, M.D., 

PROFESSOR OF OBSTETRICS AND GYNECODOGY, SCHOOD OF MEDICINE, 
UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA, PA., 

AND 

FRANK B. BLOCK, M.D., 

ASSOCIATE IN GYNECOLOGY, UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA. 


Simple Method o£ Tubal Sterilization.— Many methods of sterilizing 
the female have been described and it has been said that every type 
of operation on the tubes has at some time failed of its purpose. The 
method which is described by Bishop and Nelms {N. T. State J . Med., 
1930, 30, 214) is one which they have used in 100 cases witliout haying 
pregnancy follow in a single one, so that they feel that the technique 
is "safe, simple and secure.” The operation consists of ligating a loop 
of the middle loose portion of the tube with absorbable suture material 
and resecting it. They use a double strand of No, 1 clu'omic catgut. 
No absorption occurs until the danger of bleeding has passed and 
when the ligature has been absorbed, the two cut ends of the tube 
draw apart, as they have noted in subsequent laparotomies. During 
this period the plastic exudate of the peritoneum has been thrown out 
and become organized and thus Nature throws a barrier of new peri- 
toneum which becomes a permanent cover wuth no cTance of fistula 
formation between the cut ends of the tube. They emphasize that they 
do not crush the tube for the crushed tissue may open a way for fistula 
formation and for the same reason nonabsorbable ligature material 
is notjusedfas it might slough through and leave a fistula wdiich could 
reestablish the tubal lumen. 


Vesicocervical Fistula. — The repair of a fistulous communication 
between the bladder and the cervix is often a very tedious and difficult 
operation on account of the depth of the lesion with the coincident 
poor exposure. In cases of this type Gottlieb {Zentral. f. Gynec., 1930, 
54, 1090) has found that the treatment of the fistula by means of electro- 
coagulation gives very satisfactory results. While he first tried this 
method in cases of vesicocervical fistula it can also be used in cases of 
vesicovaginal fistula when the communication is of small caliber. The 
method is technically easy, safe, and causes so little pain that no anes- 
thesia is necessary as a rule. Of course many of these small fistulas 
heal spontaneously but he believes that this method should be tried 
m cases where healing has not occurred after a period of six weeks. 
The method which he uses consists of the introduction of a cystoscope 
mto the bladder in order to locate the vesical end of the opening, after 
which an electrode is passed through the cystoscope and into the fistu- 
lous opening as far as it %vill go. The fistulous tract is then coagulated 
m ite entirety by slowly withdrawing the electrode with the current on. 
In this manner the epithelial lining of the fistula is destroyed and fresh - 
granulations gradually fill in the tract, thus closing the artificial opening 
With consequent cure. 
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Sudden Allergic Reactions Localized in the Antrum. — Stating that 
the appearance of polypi, of diffuse edema, and of similar filling defects 
commonly noted in radiographs of antrum, has long been regarded as a 
result of chronic inflammation, and in many quarters is considered 
sufficient evidence of hyperplasia to justify more or less radical opera- 
tive interference, Pboetz {Ann. OtoL, Rhinol. and Laryngol., 1930, 39, 
87) recounts 3 cases, from the study of which he concludes that the 
antral mucosa may increase to ten or more times its normal thickness 
during an allergic attack; a single sinus may be involved; the oblitera- 
tion of the antrum as demonstrated by roentgenologic examination, 
is not necessarily hyperplasia, and allergy should be excluded before 
operation is undertaken; and that a mineral oil is the logical diluent for 
radiopaques to be used in allergic individuals. 


Otosclerosis:^ A Metabolic Disorder. — Regarding otosclerosis as a 
metabolic disease analogous to osteomalacia and rickets in that a state 
of hypoparathyroidism obtains in all of them, Mirvish {J. Laryngol. 
and OtoL, 1930, 45, 449) administered parathormone hypodermatically 
to three “ otosclerotics.” In one case the progress of the deafness was 
arrested and in the other 2 it was improved. The author states that 
rickets can be produced in two ways: either by a deprivation of vita- 
min D or by an excess of “ calcovarin” — a substance he says he found in 
extracts of ovary, suprarenal cortex and “probably testis” — which 
reduces the blood calcium in characteristic manner both in rabbits 
and man. He also states that he encountered a similar rachitogenic 
factor in certain cereals, especially oatmeal. 


The Role of Nasal Accessory Sinus Membrane in Systemic Infections 
and Toxemias. — Lawson {Ann. OtoL, Rhinol. and Laryngol., 1930, 39, 
159) believes that in sinuitis clinical manifestations are due usually 
to the absorption of toxins, although in some instances the sinus may 
act as a true focus of infection. He is in doubt as to whether the toxic 
material is absorbed from the sinus mucosa or from more of highly 
absorptive tissues which receive it. Uncomplicated sinuitis rarely 
produces severe constitutional symptoms. Low-grade, prolonged 
toxemia from sinuses may cause visceral degenerative changes. The 
author quite appropriately points out that the paranasal sinuses are 
“air-bearing” cavities and as such ventilation and not lavage should 
be the object of any surgical intervention in inflammatory processes. 
Wisely does he observe that with intelligent management most cases of 
sinusitis tend to recover. 
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Present Status of Hysterosalpingography. — Witwer, Cushman and 
Leucutia [Am. J. Roeni. and Rad. Therap., 1930, 23, 125) regard hystero- 
salpingography by means of lipiodol as a safe and simple procedure. 
In a series of 512 cases the only accident observed was that of a ruptured 
tube which led to no ill effects. The method is of great diagnostic 
value in. developmental anomalies of the genital organs, in tubal affec- 
tions leading to sterility, in certain very carefully selected cases of preg- 
nancy in which therapeutic abortion is indicated or when a differential 
diagnosis from other obscure conditions is essential, in uterine tumors, 
excepting malignancies, and in certain extrauterine tumors. _The con- 
traindications are recent hemorrhage, inflammatory conditions that 
are not completely quiescent, active infections or malignancies involving 
the cervix, previous intrauterine interventions, ectopic gestation or 
uterine gestation in which a therapeutic abortion is not desired, infected 
cervical or uterine polyps and fever. In certain instances the injection 
of lipiodol is of direct therapeutic value. 

Intravenous Method of Cholecystography. — In the experience of 
Waters and King [Am. J. Roeni. and Rad. Therap., 1930, 23, 34) with 
the intravenous injection of phenoltetraiodophthalein, the dye is com- 
paratively nontoxic, for a few disagreeable reactions were encountered 
and none of these was alarming. The method of injecting the dye is 
not technically difficult nor unusually time-consuming, three injection.s 
being easily given in one hour. The cholecystograms are far superior 
to those obtained following the oral administration and the information 
gamed from the films is more conclusive, because the intravenous 
admimstration insures the introduction of a definite amount of dye 
and is not complicated by factors of solution and ab.sorption in tlie 
gastrointestinal tract. In addition, the liver function can be simul- 
taneously determined. 


Factors Determining Radioresistance in Tumors.-— LI wing Oladiol- 
^y, 1930, 14, 186) holds that resistance of turnons to irradiation may 
be due to the adult character of the stroma; this form of resistance is 
observed in many types of sarcoma of bone, nerve and cartilage. 'J’he 
adult characters of epithelial cells and the substantial blowl !inj>p]y 
render adenomas and papillomas radioresistant. Carcinomas a.rc rf!;(i.s- 
tant in inverse ratio to the degree of anaplasia and in direct xn-opmUon 
to the amount of dcsmoplantic reaction v/hicli they cxciUj, In mixed 
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tumors in wliicli one element is sensitive and the other resistant, the 
malignant portion may be sterilized, although the tumor does not 
diminish in size and a false impression of radioresistance may be gained; 
This is exemplified in mixed tumors of the testis and teratomatous 
tumors in the abdomen, kidney or sacral region. A special instance of 
spurious resistance is seen in very vascular giant-cell tumors, which are 
well designated as benign bone aneurysms. The nature of the tumor 
bed may favor or retard response to treatment; the high resistance of 
malignant tumors invading bone or cartilage is well kno'wn. Infected 
tumors which are the seat of exudative inflammation do not react well 
to treatment, but a full explanation of this fact is hard to find. 


Eoentgen Irradiation in Unresolved Pneumonia,— The suggestion is 
offered by Merritt and McPeak {An. J. Roent. and Rad. Therap., 1930 
23, 45) that irradiation should be instituted in all cases of pneumonia 
showing definite Roentgen signs of delayed resolution three weeks after 
the onset. Of 7 cases thus treated by the authors, 4 cleared up entirely, 
2 improved definitely and 1 was unchanged. 


Advantages and Limitations of External Radiation in the Treatment 
of Rectal Cancer. — External radiation, in the opinion of Binkley 
{Radiology, 1930, 14, 207), constitutes the first step in radiation therapy 
of all rectal cancers, and in certain cases may be the only form of treat- 
ment necessary. The effect is limited by the depth of the tumor, the 
tolerance of the skin and the radioresistance of the cancer. External 
radium radiation is more effectual than high-voltage Roentgen rays. 
The two types of radiation may be combined advantageously. 


Treatment of Malignant Growths of the Nasal Accessory Sinuses and 
Nasopharynx, — Radium and Roentgen rays are of value in treating 
this group of cases, according to Quick {Radiology, 1930, 14, 191), but, 
except in palliative procedures, must be used in conjunction wdth 
surgery. Radium and Roentgen rays may be depended upon to eradi- 
cate the tumor tissue if applied accurately and uniformly tliroughout 
the growth in sufficient dosage. Surgery must be employed to provide 
exposure for radium application and adequate drainage. The anatomic 
relations are such that infection is a much greater menace here than in 
newgrowths in most other locations. 

Treatment of Malignant Tumors of the Eye and Orbit by Radiation. 
— The present status of radiation therapy for tumors of the orbit is 
summarized by Rodenbaugh {Radiology, 1930, 14, 309) as follows: In 
tumors of the conjunctiva and cornea, radiation, preferably from 
radium, with a maximum conservation of normal tissue looking to 
clinical cure should be given first consideration. In basal-cell epi- 
theliomas of the adnexa, as elsewhere in the body, the clinical cures 
are satisfactory and radiation is superior to other methods of treatment. 
The angiomas, lymphomas, sarcomas, granulomas, fibromas and nevi, 
occurring as primary tumors, are susceptible to radiation, their response 
varying with their histologic structure. The numerous metastatic 
tumors will vary in their response to radiation, their susceptibility 
depending on their histologic structure, , Types of localized tumors of 
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tli6 ins or cili&ry body, of doubtful ujituro, huvo boon, fjivorubly influ” 
enced by radiation, and such treatment should receive consideration 
■ before resorting to radical surgical methods. It is of greater importance 
to secure chnical regression of a newgrowth,^ with conservation of 
essential structures, than to have a histologic study, with loss of 
function. 

Roentgen Diagnosis and Treatment of Thymomata.— In the view of 
Daub {Radiology, 1930, 14, 267) too large a percentage of primary 
tumors of the thymus have passed unrecognized before autopsy. While 
the cases are uncommon they are not as rare as has been thought. The 
sarcomatous type of tumor predominates but a carcinomatous type of 
tumor also occurs. Roentgenologic examination of the chest will reveal 
the tumor as a more or less circular, sharply defined, nonpulsating 
mass occupying the anterior mediastinum. Roentgen ray therapy is 
indicated as soon as the diagnosis is made; the tumors are quite sensi- 
tive to radiation therapy and their prompt regression can usually be 
expected. 


Results Obtained in the Treatment of Carcinoma of the Cervix Uteri 
With Radium and Roentgen Rays.— Reviewing 1094 patients treated 
during the decade from 1915 to 1924 inclusive, of whom 1001 were 
traced. Bowing and Fricke (Radiology, 1930, 14, 211) find that in the 
small operable group, operated on and subsequently treated by irradi- 
ation, 75 per cent survived five years. Of the borderline cases, 61.53 
per cent lived five years. In the inoperative group, 21.49 per cent of 
the patients were living after five years, and in a group preAuously 
treated elsewhere there were 24.82 per cent five-year survivals. 
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Brown-Sequard Paralysis. — Hassin, Kendrick and Conneley (J. 
Nerv. and Ment. Dis., 1930, 72, 245) present 2 cases, 1 occurring in a 
patient with syphilis, and one in a patient with poliomyelitis. The 
poliomyelitis case showed a motor paralysis of the left upper extremity 
with contralateral anesthesia. The sensoiy disturbance appeared in 
tlie form of syringomyelic dissociation and involved the entire right 
side of the body up _ to the level of the seventh cervical vertebra. 
He considers that this syndrome was caused by interruption of the 
long fibers of the spinothalamic tract. The case with syphilis exlii- 
bited paralysis of the left leg with disturbances of position sense, col- 
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lateral analgesia and tliermoanestliesia up to tlie level of the sixth 
thoracic segment. Antiluetic treatment brought no relief and opera- 
tion was resorted to, at which fibrous tissue was found over the dura- 
at the level of the sixth and seventh thoracic segments (pacyhmeningitic 
in type). Following this there was remarkable improvement. The 
author discusses the prognosis in the second type of case and the advis- 
bility of operative procedure in those luetic cases which do not respond 
to chemotherapy, and so fortli. 

Psychologic Study of Accident Proneness.— Farmer {Personnel 
Journal, 1930, 2, 115) reports a study of accident proUeness in relation 
to intelligence and sensory motor equipment. He finds a positive 
relation in that the 25 per cent of the subjects making the poorest 
scores showed an accident rate 2.5 times greater than that of the remain- 
ing 75 per cent. Also the accident rate of tliese subjects tended to 
increase with experience rather than diminish, as did the other groups. 
The same tests showed a similar relation to industrial proficiency, hence 
the author contends that the utilization of such tests for the selection 
of employees would increase efficiency in two directions: by decreasing 
accidents, and by the acquiring of more efficient workers. 


The Prevention of Mental Deficiency by Sexual Sterilization. — 
Robie (Psychiat. Qtiart., 1930, 4, 474) records a group of case studies 
indicating hereditary tendencies in mental deficiency, and discusses the 
possibilities of social control of this problem by means of segregation 
and sterilization, and concludes that sterilization offers a better mode 
of approach since segregation involves the housing of so many indi- 
viduals that it is impracticable from a social and economic point of 
view. Since the sterilization operation in males is very simple, and the 
new method of sterilizing the female by intrauterine cauterization of 
the uteris and the Fallopian tube thi-ough a hysteroscope, previous 
objections to the operative procedures are fairly well met. He believes 
that the constant carrying out of such a program would decrease the 
number of mental defectives as well as the amount of poverty, state 
dependency, prostitution, venereal disease and delinquency. He advo- 
cates the passing of sterilization laws in all states to permit the steriliza- 
tion of mental defectives in. state institutions as well as in selected cases 
outside of institutions. 


A Clinical and Pathologic Study of Three Cases of Epidemic Enceph- 
alitis. — Pool {J. Neurol, and PsycJiopathol., 1930, 11, 45) presents 3 
cases in detail and attempts to correlate the clinical fea-tures and the 
pathologic findings. He argues that the only adequate explanation 
of the outstanding symptoms which constitute Parkinsonism is that 
of sympathetic decontrol due to interference with fibers of the rubro- 
spinal tracts; that the symptoms of palilalia and sialorrhoea are probably 
the result of irritative phenomena due to degenerative products; and 
that the type of inflammatory cell encountered suggests that the dis- 
ease is a manifestation of a chronic progressive encephalitis rather than 
a sequel to an acute infection. His argument is based on the comparison 
of the clinical pictures of Parkinsonism and lesions of the pyramidal 
tracts. 
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Psychosis Associated With Myxedema.— Ziegler (J. Neurol, and 
Psychopatlwl, 1930, 11, 20) gives a fairly adequate review of cases of 
myxedema previously reported with mental symptoms, and reports 
3 cases of his own. He considers that thyroid deficiency brings about 
a physiologic depression, which may precede abnormal mental states^ 
On the whole, he believes the latter to conform more or less to the per- 
sonality reaction of the individual patient rather than to follow any 
fixed clinical picture of mental disease. He finds great variation in the 
types of psychiatric manifestations. All of his patients improved on 
the administration of desiccated thyroid gland. 


Biologic and Serologic Methods of Diagnosis in Epilep^.— De 

Thurzo (J. Neurol, and PsycJiopathol., 1930, 11, 36) reports in some 
detail a series of experiments in humoropathologic reactions in epilepsy. 
One of the more interesting findings resulted from an application to 
dementia prsecox of a test for immune-hemolysin formation in inoculated 
animals. This reaction he calls “positive pleohemolytic reaction” 
and finds the highest titer occurring in dementia precox when compared 
with other mental patients and healthy subjects. Applying a similar 
technique to epilepsy, convulsions were obtained in less than one minute, 
in 6 cases, after intravenous injections of 3 to 4 cc. of blood serum. In 
other cases intraperitoneal inoculation of blood serum was used and 
seizures did not occur but the body weight notably decreased. These 
findings substantiate those of Pagniez, Mouzon and Turpin. Blood 
serum warmed for ten minutes at 58° C. loses its toxic power. He finds 
slight changes in the bicolored mastic reaction, in the form of slightly 
irregular curves, and for this reason believes this reaction to be the most 
precise of all the colloid tests. In addition he has devised a China ink 
reaction of spinal fluid, rather simply carried out, which he finds posi- 
tive in 87 per cent of the cases of epilepsy. The results of various reac- 
tions are published in the table accompanying the article. 
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AND 

W. L. HOLMAN, M.D., 

PEOFESSOE op BACTBEIOLOGY, TJNIVEESITY op TOEONTO, TOEONTO, CANADA. 


The Growth of Endometrial Autotransplants in the Rabbit. — 
hollowing tire work of Sampson (1921) and Jacobson (1922) a great 
of interest has been given to the theory that portions of endome- 
trium may become implanted xipon the peritoneal surface. It has been 
generally accepted that in the human these transplants arise through 
the regurgitation of menstrual fluid through the Fallopian tubes, 
several authors have undertaken the experimental reproduction of 
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endometrial implantation in lower animals. Gleave (J. Path. Bad., 
1930j 33, 675) found that the implantation of endometrium occurred 
with considerable ease in the rabbit. At times, however, adhesions 
formed at the site of implantation and multiocular or unilocular cysts 
of some size occupied the site. Ordinarily, however, the endometrial 
implants resembled the endometrium of the uterus of the same animal. 
Further, the endometrial changes observed in the uterine cycle were 
also to be observed in the implants. It was also noted that the endo- 
metrial implants were influenced by the ovarian hormone, estrin, in a 
manner similar to the uterine endometrium. 


HYGIENE AND PUBLIC HEALTH 


UNDEU THE CHARGE OF 

MILTON J. ROSEN AU, M.D., 

PROFESSOR OF PREVENTIVE MEDICINE AND HYGIENE, HARVARD MEDICAL SCHOOL, 

BOSTON, MABSACHHBETT3, 

AND 

GEORGE W. McCOY, M.D., 

DIRECTOR OF HYGIENIC LABORATORY, UNITED STATES PUBLIC HEALTH SERVICE, 

AVASHINGTON, D. C. 


Will the Inhalation of Siliceous Dusts Activate a Partially Healed 
Focus of Tuberculous Infection?— Gardner {U. S. Pub. Health Rep., 
1930, 45, 282) notes that it is usually thought that tuberculosis in 
cases of pneumokoniosis is an occupational infection; he believes, how- 
ever, that the infection has occurred in the case of granite cutters prior 
to exposure to dust. The present study was made on guinea pigs which 
were infected by inhalation of a low virulence culture. This culture, 
used in this manner, produces a disease that tends to reeovery. 'Wlien 
exposed for prolonged periods to siliceous dusts the tendency to healing 
is lost and a distinctly progressive quality is observed in the lesions. 
The spread seems to be both by the air passages and through tlie blood 
stream — evidence of the latter being seen in the involvement of abdom- 
inal viscera. Microscopic examination confirms the adverse influence 
of the dust. The author admits that it is not at present desirable to 
carry the results on guinea pigs over to human pathology. 

The Immunologic Significance of Colostrum. — Smith (J. Exper. 
Med., 1930, 51, 473) declares that the protective antibody content of 
normal cow serum is below that of colostrum of the same animal. The 
method used does not permit the titration of the actual amount of the 
antibody in serum. Quantities up to 2 cc. have no protective effect. 
The same limitations apply to the titration of milk owing to the intro- 
duction of large quantities of foreign protein into the peritoneal cavity 
of the guinea pig. IVlien cows were immunized and a serum of high 
titer obtained, the antibodies in the milk of such cows rose to within 
the range of the method of testing. The relation of the protective capac- 
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ity of serum to that of milk was approximately 1 to 120 and 1 to 40 in 
the two animals. These figures do not differ much from those obtained 
by early investigators titrating the antitoxic content of serum and milk 
of animals undergoing immunization with diphtheria toxin. In the two 
experiments on calves, two and a quarter and eighteen days old respec- 
tively, fed a highly protective serum, no increase in agglutinins or pro- 
tective antibodies could be demonstrated. The postponement of colos- 
trum to the twelfth and eighteenth hour, respectively, did not prevent 
normal growth. Smith and Little (ibid., 483) continuing these studies, 
under certain safeguards, such as isolation, raised calves from a large 
dairy herd by feeding normal and immune cow serum in place of colos- 
trum. The losses were about 1 out of 10 in the later experiments. 
This outcome may probably be improved by the subcutaneous injection 
of serum during the first day. This loss may be no greater than that 
under ordinary conditions, since sporadic deaths among calves are not 
infrequent. However, no satisfactory statistics are available for com- 
parison with results as given above. 


The Extent of Gonorrhea and Syphilis in the United States. — 
A series of prevalence studies has been carried out in communities with 
a total population of more than 17,758,000 located in various parts of 
the United States, and representative of the population as a whole. 
It is estimated that there are in the whole country 643,000 cases of 
syphilis and 474,000 cases of gonorrhea constantly under medical care. 
Twenty-one per cent of the cases of gonorrhea and 40 per cent of the 
cases of syphilis are treated in public clinics. The combined case rate 
for gonorrhea and syphilis for the male population was nearly twice as 
high as that of the female, the rates being 9.65 and 4.85 per thousand, 
respectively. This difference was more pronounced for gonorrhea than 
for syphilis. Venereal diseases as a group far outnumber all other 
reported infections except influenza in times of an epidemic. The exper- 
ience in the military forces of this and other countries in peace and in 
war time shows the venereal diseases to exceed any other condition 
as a cause of noneffectiveness. Among the second million men drafted 
during the World War, 56.7 per thousand wmre found by a casual 
clinical examination to have a venereal disease. It is estimated that in 
the^ continental United States there are 423,000 new cases of syphilis 
which seek treatment during the early stage (the first year) of the dis- 
ease, and likewise, 679,000 new cases of gonorrhea each year which 
^me.under medical care during the first three months of the infection, 
this incidence represents an annual attack rate per 1000 population of 
346 for syphilis and 5.71 for gonorrhea. Pabkan and Usilton (J. Soc. 
ttyy., 1930, 16, 31), estimating 643,000 cases of syphilis and 474,000 
cases of gonorrhea constantly under medical care in the United States, 
give case rates for gonorrhea 4.88 for males and 1.78 for 'females; and 
lor sj'philis 4.77 for males and 3,08 for females. Approximately 31 per 
cent of the total cases of venereal diseases under treatment are found 
among presumably indigent persons, inasmuch as this percentage of 
total cases wmre being treated at public expense in clinics, hospitals or 
otJier institutions. The peak-age group for the onset of both gonorrhea 
ana syphilis has been determined as twmnty to twentj^-five jmars. A 
greater prevalence of venereal disease exists among tlie Negroes than 
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among tlie white population, the rate per 1000 being 8 for white and 11 
for colored population. A recent study of the rm-al Negro in a southern 
state indicated that as high as 24 per cent of the entire population of 
more tlian one year of age showed a positive Wassermann reaction. 
The results of a number of published reports over a ten-year period 
indicated that of women admitted to maternity hospitals 6.9 per cent 
had a positive Wassermann reaction. General paralysis contributes 
4 per cent of the population of our insane institutions. Syphilis stands 
first or second among the most frequently reported infections to the 
Public Health Service from the several state health departments. 
Gonorrhea stands about fifth. Among the general male population 
between the ages of fifteen and forty-five years it is estimated that the 
number of noneffective days lost through venereal diseases would 
approximate 21,000,000 days per annum, or a loss of approximately a 
half a day for each male of the United States between the ages of fifteen 
and forty-five years. 


The Type Distribution of Meningococci in the United States During 
1928 and 1929.— Branilvm, Taft and Carlin (U. S. Pub. Health Rep., 
1930, 45, 1131) note tliat in 1928 and 1929 epidemic meningitis was 
more prevalent than at any other time since the World War, that it 
was highly fatal — 50 per cent death rate and over in some localities — 
and that serum therapy was disappointing in results. The authors 
sought to determine whether the organisms differed from those found 
in earlier years. It was found that generally speaking 90 per cent of the 
cultures agreed with those found in earlier years, while 10 per cent were 
atypical. 
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Preparation and Properties of Crystallized Alkali Salts of 1-Cystine. — 
Gerrit Toennies and Theodore F. Lavine (from the Research Insti- 
tute of the Lankenau Hospital, Philadelphia). 1-Cystine, while insol- 
uble in water, forms soluble salts with mineral acids and vdth alkali 
hydroxides. A method for the isolation of the alkali salts in crystal- 
lized form was found, consisting in treating cystine with a little less 
than the equivalent amount of alkali in methyl alcohol or in a mixture 
of water and ethyl alcohol, the composition being different according to 
the alkali (lithium, sodium or potassium) used, filtering from excess 
cystine, immediately precipitating by several volumes of acetonitrile 
or of a mixture of acetonitrile and ether, and allowing to stand for 
several hours before filtering. The sodium salt crystallizes with one 
molecule of water of crystallization. The potassium, as well as the 



rilTSIOLOGY 


875 


litliium salt, was observed in two different crystal forms. The specific 
rotation of cystine in solutions of its alkali salts is less than half as large 
as in an acid solution of the same concentration. However, by com- 
paring acid solutions prepared from a salt and from free cystine, under 
equal conditions, practically identical values are obtained, pro\^g 
that the substances described are simple salts from which 'the original 
cys'tine can be recovered unchanged. All three salts are very soluble 
in water; the solubilities in methyl and ethyl alcohol were determined 
quantitatively. The solubility in methyl is considerably larger than 
that in ethyl alcohol for all three salts. The solubility in the alcohols 
is largest for the potassium salt, less for the sodium, and smallest for 
the lithium salt. While aqueous solutions are stable for a number of 
days, the solutions in methyl alcohol begin to decompose, with forma- 
tion of ammonia, almost immediately. The specific rotation of methyl- 
alcoholic solutions is almost three times as large as that of aqueous 
solutions. The solubility relations as well as the differences in stability 
and optical rotation between aqueous and alcoholic solutions suggest 
that the undissociated salt molecule is predominant in the alcoholic 
solutions. 


Initial and Recovery Heat Production of Nerve. — D. W. Bronk 
(from the Johnson Foundation for Medical Physics, University of Penn- 
sylvania). Employing recent improvements in thermopile and gal- 
vanometer design the course of the heat production of frog’s nerve has 
been determined. Exceedingly accurate analyses have been obtained 
of the heat production resulting from nine to fifteen seconds stimuli 
showing a progressive increase in the rate of heat production during the 
period of stimulation. This is the sum of the heat associated with the 
conduction process and that accompanying the recovery therefrom. 
The recovery heat production is at a maximum rate immediately after 
the end of the stimulation and continues for some minutes at a decreas- 
ing rate. The duration of this recovery phase is largely dependent 
upon the temperature. At 19° C. it is about eleven minutes and at 
24 C. about seven and three-quarters minutes. Seven experiments, 
comprising about seventy individual determinations, give the initial heat 
production as 8.9 per cent of the total. This is compared wnth the pre- 
vious determinations by Downing, Gerard and Hill {Proc. Roy. Soc, 
Riol, 1926, 100, 223) and Gerard (J. Physiol., 1927, 62, 349) of about 
11 per cent for frog’s nerve and Hill’s {Proc. Roy. Soc. Biol., 1929, 105, 
153) recent value of 2.25 per cent for crustacean nerve. 

A Study of Mammalian Fetal Movements, with Special Reference to 
me Influence of Narcotics. — Engelbrekt A. Svtenson (from the 
-department of Anatomy, University of Pennsjdvania). In all my 
previous studies on mammalian fetal movements it has been necessary 
or me to employ small amounts of narcotics. These drugs, when given 
m doses large enough to quiet the mother animal, either completely 
^ippr^s or modify the muscular movements of the embryo or fetus, 
■t' or these reasons they are not desirable. 

Recently w^e have perfected a method wMch permits one to observe 
letal niovements in rats and guinea-pigs, for much longer periods of 
^ime than heretofore, and without using drugs to anesthetize the 
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mother. The oew method consists of the production of anesthesia 
cerebral compression, and is carried out as follows: 

The skin and underlying tissue immediately over the occipital pro- 
tuberance of the mother rat or guinea-pig are frozen with carbon dioxid 
ice. Through an incision made in this frozen tissue a small hole is made 
in the skull by means of a dental engine and burr. The degree of com- 
pression of the brain sufficient to produce general anesthesia is readily 
accomplished by inserting a small plug of absorbent cotton through the 
opening and gently forcing it into the space between the skull and the 
intact dura. 

There is no indication of spinal shock and very little, if any, evidence 
of surgical shock in the mother. The quietness and composure of the 
mother permit of uninterrupted observation of the embryos or fetuses 
tliroughout the experiment. The mother and the young seem to suffer 
less from this procedure than from any other methods used heretofore. 
The effect of narcotics upon the embryo or fetus have been entirely 
eliminated. 

Using as a norm the types and extent of fetal movements as observed 
in preparations in which the mother is thus anesthetized without drugs, 
it is now possible to study accurately tlie effects of drugs upon the active 
muscular movements of tlie embryo or fetus. Ether and chloroform, 
when given in exceedingly small doses to the mother, tend to increase 
the spontaneous movements of the fetuses. Cocain and novocain 
partially suppress some fetal movements, even when given as local 
anesthetics to the mother. Subcutaneous injections of magnesium 
sulphate into the mother, in doses large enough to quiet her, generally 
suppress all fetal movements. Sodium amytal, however, when given 
in doses large enough to completely anesthetize the mother, characteris- 
tically alters but does not completely suppress all muscular movements 
of tlie fetuses. 

The study and analysis of the fetal movements have been made both 
by direct observation and with the aid of the moving-picture apparatus. 


Notice to Contributors. — Manuscripts intended for publication in tbe American 
Journal of the Medical Sciences, and correspondence, sbould be sent to the 
Editor, Dr. Edward B. Krumbhaar, School of Medicine, University of Pennsylvania, 
Philadelphia, Pa. 

Articles are accepted for publication in the American Journal of the Medical 
Sciences exclusively. 

All manuscripts should be typevTitten on one side of the paper only, and should bo 
double spaced with liberal margins. The author’s chief position and, when possible, 
the Department from which the work is produced should be indicated in the subtitle. 
Illustrations accompanying articles should be numbered and have captions bearing 
corresponding numbers. For identification they should also have the author’s name 
written on the margin. The recommendations of the American Medical Association 
Style Book should be followed. It is important that references should be at the end 
of the article and should be complete, that is, author’s name, title of article, journal, 
year, volume (in Arabic numbers) and page (beginning and ending) . 

Two hundred and fifty reprints are furnished gratis; additional reprints may be 
had in multiples of 250 at the expense of the author. They should be asked for 
when the galley proofs are returned. 

Contributions in a foreign language, if found desirable for the Journal, will be 
translated at its expense. 



INDEX 


A 

Abscess of Pott’s disease, 295 
Acid-base equilibrium in human body, 
effect of food on, 123 
Actinomycosis, pelvic, 731 
Action potential wave in nerve during 
and after oxygen lack, 145 
Adams, R. B., observations on chronic 
cholecystitis, 531 

Alimentary canal, medical treatment 
of spastic conditions in, 433 
hyperlipemia, 84 

Allan, Prank N., renal glycosuria, with 
ketosis during surgic^ complications, 
670 

Analgesic effects of Roentgen rays, with 
especial consideration of bone meta- 
stasis in cancer, 736 
Anderson, Horace B., tumor of adrenal 
gland with fatal hypoglycemia, 71 
Anemia of dogs, feeding onions and, 744 
hypochromatic, treatment of re- 
duced iron in, 724 
pernicious, cord symptoms in, fail- 
ure of liver therapy in, 433 
erythropoesis in, influence of 
gastric juice on, 809 I 

treatment of, with desiccated ; 
defatted stomach, 597 
with extract of fish liver, 
603 

Anemias, classification of, on basis of 
differences in size and hemoglobin 
content of, red corpuscles, 720 
Angina pectoris, treatment of, with 
niuscle extract, 435 

Antibacterial aption in cultures of peni- 
cillin^, their use in isolation of 
Bacillus influenzsG, 449 
Antrum, sudden aller^c reactions local- 
ized in, 866 

Appendix, study of sympathetic nerves 
of, 447 

Argyll-Robertson phenomenon, 732 
pupil in polyneuritis, 292 
Arsenic findings in eczema and allied 
conditions in infants and young chil- 
dren, 288 

Arthritis, chronic infections, bacteriol- 
ogj" of blood in, 857 
Ashe, Benjamin, transfusion of blood in 
Bright’s disease, 476 
Asphyaa neonatorum, treatment of, 
modified Drinker respirator in, 583 
Asthma in cliildren, 12^ 436 
Atqphan, action of, on hepatic excre- 
tion of uric acid, 124 


Automobile exhaust gas, effect of re- 
peated daily exposm’e of several 
hours to small amounts of, 694 

B 

Bactebioi-ogt of blood and joints in 
chronic infectious arthritis, 300 
Ball, Fred E., some problems in diag- 
nosis and treatment of thyrotoxico- 
sis, 687 

Balyeat, Ray M., allergic migraine, 212 
Bdrdny symptom complex, 132 
Berkman, John M., anorexia nervosa, 
anorexia inanition and low basal 
metabolism rate, 411 
Bismuth arsphenamin sulphonate (bis- 
marsen) in treatment of syphilis and 
other spirochete infections, 127 
Bitter, Ruth S., normal urine sugar in 
cystoscopic examination, 171 
BlacMan, Kenneth D., clinical and 
pathological studies on so-called 
tubular nephritis (nephrosis), 463 
Bladder, diverticula of, in women, 731 
Blepharospasm, treatment of alcohol 
injections in, 291 

Blood calcium, effect of bile salts on, 280 
human, inheritance and racial dis- 
tribution of agglutinable proper- 
ties of, 741 

hydration, plasma protein in rela- 
tion to, 719 

platelets in newborn infants, 125 
transfusion of, in acute infectious 
diseases, 514 
in Bright’s disease, 476 
Blood-sugar content of cataract 
patients, 131 

Bogan, M. E., size of the heart in 
' goiter, 772 

Bone, hemangioma of, 738 

marrow, gelatinous degeneration 
of, 740 

solid, structural composition of, 
143 

Bone-block operation for dropfoot, 678 
Bortz, Edward L., visceroptosis; clini- 
cal significance and treatment, 59 
Boston, L. Napoleon, gastric hemor- 
rhage due to familial telangiectasis, 
798 

Bowen, Bjuon D., acute interstitial 
ancreatitis in two cases of dia- 
etic coma, 676 
Brain, metastatic abscesses of, 699 
Brain-liver weight ratio and infancy 
and cliildhood luster}" of epileptics, 
437 



878 


INDEX 


Brams, William A., effect of amyl 
nitrite on size of heart and width 
of aortic shadow as determined 
roentgenographically, 618 
Brandau, G. M., siclde-cell trait in 
industrial workers, 813 
Brittain, Fannie Lou, allergic migraine, 
212 

Bronchial obstruction, atelectasis, 
bronchopneumonia and lobar pneu- 
monia and, 295 

Bronchiectasis, treatment of, multiple 
stage, lobectomy in, 282 
Bro\vn-Sequard paralysis, 869 

C 

CALcniM therapy in adnexitis, 730 
during childhood, 584 
Cancer, cervical irradiation in, results 
of, 731 

of cervix, treatment of, results in, 
587 

of surgical, 289 

of prostate, 121 

of stomach, gastric secretion in,119 
Carbon mono>dd poisoning, treatment 
of, ultraviolet irradiation in, 581 j 
Carcinoma of small bowel, 579 
Cardiovascular disease, Roentgen ray 
diagnosis of, clinical value of, 591 
Castle, WiUiam B., observations on 
etiologic relationship of achylia gas- 
trica to pernicious anemia, 305 
Cerebral circulation, 136 
Cerebrospinal fluid, distribution of 
nonelectrolytes between blood 
and, 446 

"giant cocci” meningitis, unusual 
case of, 591 

Cheney, Garnett, value of blood biliru- 
bin estimations in differential diag- 
nosis of cerebrovascular accidents, 24 
Chest cold, frequent, variability in oc- 
currence and bacteriology of those 
susceptible to, 858 
Chlorotic anemia of pregnancy, 818 
Cholecystitis, chronic, observations on, 
531,. 

Cholecystography, intravenous method 
of, 867 

Chorionepithelioma, diagnosis of, bio- 
logic test in, 587 

Choroid plexus, papillomas of, 281 
Christie, Chester D., aneurysm of cor- 
onary arteries, 37 

Circulation, action of some newer drugs 
on, 283 

Cisterna magna pressure syndrome, 124 
Clinical investigation on the compara- 
tive effectiveness of various hyp- 
notics by oral and rectal administra- 
tion, 860 

Coburn, Alvin F., diabetic ketosis and 
functional renal insufficiency, 178 


Coccidioidal granuloma, 438 
College students, detection and treat- 
ment of personality difficulties, 299 
Colon, diseases of, factors of error in 
roentgenologic diagnosis of, 735 
diverticulitis of, 431 
Colostrum, immuniologic significance 
of, 872^ 

Conjunctiva, plasmoma of, in China, 
440 

Connery, Joseph E., treatment of per- 
nicious anemia vath an extract of 
fish liver, 603 

Cox, Ralph L., aneurysm of coronary 
arteries, 37 

Crane, hlartin P., effect of liver extract 
on blood of normal persons, 803 
Craver, Lloyd F., radiation therapy in 
polycythemia vera, 609 
Criziunal justice, predictability in ad- 
ministration of, 298 
Crystallized alkali salts of 1-cystine, 
preparation and properties of, 874 
Cutaneous irritants, list of, 288 

D 

Deafness of focal infective origin, 133 
progressive, etiology of, 294 
I Decerebrate i-igiditj", 447 
' Dermoid cysts, complicated, treatment 
of, 290 

Dewis, E. G., flarimeter tests of circu- 
latory fitness, 372 
Diabetes mellitus in cliildren, 727 
Diaplnagmatic hernia, nontraumatic, 
135 

Dickey, Lloyd B., etiology of erythema 
nodosum in children, 489 
Diet, dental caries in young rats and, 
280 

Differential white count in infancy, S63 
Diphtheria, circulatoiy failure of, 577 
epidemiology of, in subtropics, 141 
prophylaxis, new results in, 726 
precutaneous, 434 

Divertieffia of bladder in women, 731 
of esophagus, 735 
Diverticulitis of colon, 431 
Dorst, Stanley E., bacterial h 3 q)er- 
sensitivity of intestinal tract, 650 
Dropfoot, bone-block operation for, 578 
Dystrophia adiposogenitalis, extract of 
anterior lobe of pituitary and, 862 

E 

Ear and intestinal tract in infants, rela- 
tion of infection of, 863 
Echinococcus involvement of bone, 591 
Elwyn, Herman, edema, 781 
Emetin, use of, in nonamebic abscesses 
of lung, 580 



INDEX 


879 


Encephalitis, epidemic, clinical and 
pathological study of, 870 
postvaccinal, 139 

Endemic typhus of Southeastern Atlan- 
tic States, experimental transmission 
of, by body louse, 743 
Endometrial autotransplants in rabbit, 
growth of, 871 _ 

Entropion, spastic, treatment of, alco- 
hol injections in, 291 
Epidermoid carcinoma of head and 
neck, metastasis and, 740 
Epidermophytosis of feet and epider- 
mophytids of hands, 729 
Epilepsy, biologic and serologic diagno- 
sis of, 871 

Epituberculosis, 824 
Ernstene, A. Carlton, erythrocyte sedi- 
mentation, fibrinogen and leukocyto- 
sis as indices of rheumatic infection, 
12 

Erj'^sipelas, ultraviolet radiation 
therapy in, 443 

Erythema nodosum in children, etiol- 
ogy of, 489 

Esophagus, diverticula of, 735 
Evans, Mary Jardine, preliminary note 
on bacteridlogic studies and treat- 
ment of chronic epidemic encephali- 
tis, 266 

F 

I 

Farubt, David L., normal filament and ' 
nonfilament polymorphonuclear neu- ! 
trophil count, 336 

Fatty degeneration of liver and Idd- 
neys in dog, diet and, 593 I 

Faulkner, James M., significance of 
sinus arrhythmia in old people, 42 
Fishberg, Arthur M., auricular fibrilla- 
tion and flutter in metastatic growth 
of right auricle, 619 
Fitz, Reginald, problem of pulmonary 
tuberculosis in patients with dia- 
betes, 192 

Food poisoning. Salmonella enteritidis 
and, 741 

Foord, ^vin G., acute interstitial pan- 
creatitis in two cases of diabetic 
coma, 676 

Friedenwald, Julius, clinical study of 
gumma of liver, 656 
Friedgood, Harry B., ocular manifesta- 
tions of sympathetic nervous system 
hyperactivity in conditions other 
than exophtbalnaic goiter and especi- 
ally in essential hj’pertension. lid- 
spasm; a new eye sign, 836 

G 

Gas bubbles in the anterior chamber; a 
tffierential diagnosis sign of metasta- 
tic Bacillus coli enophthalmitis in 
diabetes, 130 


Gasserian ganghon, anesthetization of, 
relief of pain in absolute glaucoma 
and ciliary neuralgia and, 291_ 
Gastric symptoms, interpretation of, 
444 

Gasul, Benjamin M., epituberculosis, 
824 

Gatewood, subphrenic abscess, 398 
Gelatine, infants’ dietary and, 287 
Gibbon, John H., Jr., prognostic value 
of initial leukocyte and differential 
count in lobar pneumonia, 31 
Gibson, Charles L., diagnosis of pneu- 
mococcus peritonitis from the blood 
picture, 3M 

Gilman, P. K., remote symptoms of 
unrecognized thyroid adenomata,405 
Goiter, size of heart in, 772 
Goldberg, Benjamin, epituberculosis, 
824 

Goldhaft, Arthur D., production of 
hypertrophic arthritis by interference 
with the blood supply, 386 
Gonorrhea and syphilis in the United 
States, 873 

Gordon, A. H., low basal metabolism 
following lobar pneumonia associated 
with marked imdernutrition, 695 
I Graves’ disease, pathogenesis of, 767 
treatment of, by injection of 
animal blood, 725 

Groat, William A., mitosis in myelo- 
blasts in peripheral blood, 607 
Groyn, Norman B., some venous mur- 
murs found in hepatic cirrhosis and 
their confusion with murmurs of 
congenital heart disease, 525 

H 

HAib groupings in skin of Albino rat, 
142 

Harvey, Earle A., uninfected mural 
thrombi of heart, 365 
Heart hormone preparation and extract 
of voluntary muscle, comparative 
studies of, 283 

Heath, Clark W., observations ca etio- 
logic relationship of achylia gastrica 
to pernicious anemia, 305 
Hejda, B., alimentary hyperlipemia, 84 
Hemangioma of bone, 738 
Herpes ophthalmicus febrilis with den- 
dritic keratitis complicating 
therapeutic malaria, 440 
zoster, use of, solutions of pituitary 
in, 730 

Hinton, J. William, adrenalin test and 
cholesterol determination in diagno- 
sis of borderline hyperthyroidism, 
681 

Hitchcock, C. H,, antistreptococcic 
serum treatment of patients with 
rheumatic fever, 497 



880 


INDEX 


Hodglun’s disease A\ith involvement of 
bone and skeletal muscle, 735 
Howard, Isabel, effect of liver extract 
on blood of normal persons, 803 
Huntington’s chorea without chorei- 
form movements, 446 
Hurxthal, Lewis M., size of heart in 
goiter, 772 

Hydrogen and glass electrode, deter- 
mination of pH of serum and, 142 
Hyman, Albert S., barium chloride in 
Stokes-Adams syndrome of complete 
heart block, 356 

Hypertension, so-called malignant, 719 
Hysterosalpinography, 586 
present status of, 867 

I 

Immunization of chickens against fowl- 
pox, 138 

Influenza, epidemic of, in an isolated 
communitj", 594 

Infraclavicular foci of infiltration as 
evidence of incipient tuberculosis in 
young adults, 445 

Initial and recovery heat production of 
nerve, 875 

Insensible perspiration in infancy and 
childhood, 727 

Insulin, depressant action of, on genital 
organs, 581 

endonasal application of, 580 
inactivation of, 861 

Intestinal bacterial flora and microbic 
permeability, nutritional and 
meteorologic changes and, 138 
obstruction, uncomplicated lugh, 
cause of death in, 722 
Intranasal ultraviolet irradiation in 
nasal accessory sinus diseases, 134 
Intrathoracic exudates, calcification of, 
443 

Intravenous urography b 3 ^ uroselectan, 
133 

Irradiation in beauty shops, injuries 
resulting from, 736 

Isaacs, Raphael, treatment of perni- 
cious anemia with desiccated de- 
fatted stomach, 597 

J 

JoANNiDES, Minas, protective power 
of pleura, 833 

Jones, Noble W., observations on 
chronic cholecystitis, 531 

K 

Kay, W. E., remote symptoms of 
unrecognized thyroid adenomata, 
405 

Kidney and ureteral lesions secondary 
to adnexal disease, 723 


L 

Landon, John Fitch, blood transfu- 
sion in acute infectious diseases, 514 
Lantin, Pedro T., analysis of 918 cases 
of bacillary dysentery treated vith 
specific scrum, 635 

Laryngeal nerves, action currents in, 
294 

Lead therapy, 736 

Leech, Clifton B., Streptococcus \nn- 
dans endocarditis in children, 621 
Lemann, I. I., futility of alkali treat- 
ment of diabetic coma, 266 
Leprosy, 139 

recoveries from, 576 
sldn immunity of certain anatomic 
regions from, 576 

Leukocytes in blood of children, 864 
Levine, Samuel A., uninfected mural 
thrombi of heart, 365 
Levds, Paul A., obituary of, 146 
Lichen spinulosus follo\ving intrader- 
mal applications of diphtheria toxin, 
438 

Liver, gumma of, clinical studj' of, 656 
Lung, abscess of, treatment of, 724 
gangrene of, treatment of, 724 
IjTnphogranulomatosis of, 304 
Lj’ddane, E. Stuart, lipoma of medi- 
astinum, 79 

Lj'mphadenoma, etiology of, 739 
L 3 miphogranulomatosis of lung, 304 

M 

McEwen, Curiuer, antistreptococcus 
serum treatment of patients ndth 
rheumatic fever, 497 
MacKenzie, L. F., flarimeter tests of 
circulatory fitness, 372 
Malaria as therapeutic agent for par- 
esis, 136 

studies, control measures and, 301 
Mammalian fetal movements, influence 
of narcotics on, 875 
Marine, David, pathogenesis of Graves’ 
disease, 767 

Mediastinitis, tuberculous, 738 
Menard, 0. J., size of the heart in goiter, 
772 

M6ni6re’s disease, treatment of meat- 
less diet in, 588 

Meningococci, type distribution of, in 
United States dming 1928 and 1929, 
744, 874 

Menstrual disorders in adolescent girls, 
864 

Mental deficiency, sexual sterilization 
and, 870 

Metabolism of normal and leukemic 
leukocytes, 721 

Metastatic Bacillus coli panophthal- 
mitis from calculus pyoneplrrosis, 292 



INDEX 


881 


Microcephaly radiogenic, 593 
Middleton, Richard, prognostic value 
of initial leukocyte and differ- 
ential count in lobar pneumonia, 
31 

William S., influence of gastric 
juice on erythropoiesis in perni- 
cious anemia, 809 

Milk-borne septic sore throat and 
scarlet fever, 741 

Morris, Roger S., bacterial hypersen- 
sitivity of intestinal tract, p50 
Morrison, Theodore H., clinical study 
of gumma of liver, 656 
Mosenthal, Herman 0., transfusion of 
blood in Bright’s disease, 476 
Murphy, WilUam P., effect of liver 
extract on blood of normal persons, 
803 

Murray, Cecil D., psychogenic factors 
in etiology of ulcerative colitis and 
blood, diarrhea, 239 


N 

Nasal accessory sinus membrane in 
systemic infections and tox- 
emias, 866 

sinuses and nasopharynx, 
malignant growths of, treat- 
ment of, 868 

mucosa, effect of camphor, euca- 
lyptol and menthol on, 441 
Nephritis in childhood, 287 
Nichols, John B., atrophy of subcu- 
taneous fat associated with insulin 
injections, 90 

Niles, Walter L., digitalis therapy in 
lobar pneumonia, 348 
Nomland, Ruben, clinical study of 103 
cases of scleroderma, 95 
Novasurol, action of, on trichinosis in 
rats,_ 580 

Nutrition of children on mixed and 
vegetable diets, 728 


O 

O’Leary, Paul A., clinical study of 
103 cases of scleroderma, 95 
Omentum, great, absorption and trans- 
fCTence of particulate material bj"^. 

Orbital cellulitis in children, 733 

diagnostic problem in, 733 
Osteogenesis of human periotic capsule, 
293 

imperfecta congenita, 448 
Otitis media, acute suppurative, open- 
ing mastoid process in, 132 
Otosclerosis, a metabolic disorder, S6G 
blood groups and, 132 


Otosclerosis in lustogenic relations 
to osteodystrophia fibrosa (ostitis 
fibrosa), 293 

and juvenile diseases of epiglottis, 
analogies in picture in, 589 
Ovary, endometrial cysts of, 130 
Ovulation, time of, 439 

P 

Pack, George T., radiation therapy in 
polycythemia vera, 609 
Palate, mixed tumors of, 138, 589 
Palmer, Dounin L., observations on 
chronic cholecystitis, 531 
Pancoast, Henry K., roentgenology of 
the thymus in infancy and differen- 
tial diagnosis of enlarged thymus and 
its treatment, 745 
Paralysis, Brown-Sequard, 869 
Paranasal sinuses, repair of, follo\wng 
removal of mucous membrane lining, 
442 

Parker, Henry L., metastatic abscesses 
of brain, 699 

Parotid gland, embryologj’-, anatomy 
and siugery of, 721 

Parsonnet, Aaron E., barium chlorid in 
Stokes-Adams syndrome of complete 
heart block, 356 
Pasteurized dried fruits, 596 
Pelvic actinomycosis, 731 
Pemberton, Ralph, production of hyper- 
trophic arthritis by interference mth 
blood supply, 386 

i Percain, preliminary report on, 122 
Peripheral vessels, action of camphor 
on, 434 

Peritonsillar abscess, rational surgical 
j relief of, 589 

Peroral insulin of Stephan (cholosulin), 
investigations on, 284 
Phagocytosis by bronchial' epithelium 
in lungs of mice, 740 
Phytobezoan in stomach, 590 
Pleura, protective power of, 833 
Pneumocephalus, traumatic, 722 
Pneumonia, chlorid retention in, 431 
Poliomyelitis, 862 

virus of neutralization of, by 
human sera, 280 

Postoperative atelectasis, allergy and 
asthma in, 722 
fat necrosis of breast, 120 
shock, infusion treatment of, 121 
Postvaccinal encephalitis, 139 

tetanus, vaccination dressing and, 
449 

Pott’s disease, abscess of, 295 
Pregnancy, diagnosis of, value of a 
lateral view in, 590 

Prophylactic value of convalescent and 
immune adult serums, 435 
Prostate, cancer of, 121 



882 


INDEX 


Psychiatric clinic, juvenile court and, 
298 

Psychic factors in production of organic 
nervous diseases, 592 

Psychologic study of accident prone- 
ness, 870 

Psychosis associated with myxedema, 
871 

Psychotherapy, schizophrenia and, 137 

Pulmonary infarction, clinical and 
roentgenologic consideration of, 
737 ^ 

siderosis, 739 

R 

Rabino WITCH, I. M., low basal metab- 
olism following lobar pneumonia as- 
sociated with marked undernutri- 
tion, 695 

Radiogenic microcephaly, 593 

Radioresistance in tumors, factors de- 
termining, 867 

Radium and Roentgen rays in treat- 
ment of carcinoma of cer\'ix 
uteri, 869 

in treatment of disease wth sub- 
cutaneous mucosal hemorrhages, 
445 

Rectal cancer, external radiation in 
treatment of, advantages and limi- 
tations of, 868 

Reinhold, John G., new interpretation 
of van den Bergh reaction, 248 

Reisinger, John A., normal filament 
and nonfilament polymorphonuclear 
neutrophil count, 336 

Reviews— 

Allcan, Organkrankheiten aus See- 
lichen TJrsache, 426 

Besredka, Immunity in Infectious 
Diseases, 113 _ 

Blanton, Medicine in Virginia in 
the Seventeenth Century, 715 ■ 

Buckstein and Case, Peptic Ulcer, 
vol. X of Annals of liocnigcnol- 
ogy, 273 

Camis, Physiology of the Vestibu- 
lar Apparatus, 849 

Campbell, Text-book on Ortho- 
pedic Surgery, 852 

Chen and Schmidt, Medicine 
Monographs, Vol. XVII: Ephe- 
drin and Related Substances, 
851 

Cowdry, Human Biology and 
Racial Welfare, 276 

Crowe, Handbook of the Vaccine 
Treatment of Chronic Rheu- 
matic Diseases, 852 

Curschmann, Endocrine Disorders, 
571 

Davidson and Gullard, Pernicious 
Anemia, 804 


Reviews — 

Davies, Surgery of the Lung and 
Pleura, 272 

Dawson, Clio Medica, Vol. I; The 
Beginnings— Egypt and Assyria, 
570 

D'Herelle, Bacteriophage and Its 
Clinical Applications, 573 
Dodgson, Report on Mussel Puri- 
fication, 573 

Draper, Disease and the Man, 
572 

Ewing and Adrian, Aphasia in 
Children, 853 

Fearing, Reflex Action: A Study 
in the History of Physiologic 
Psychologj’-, 425 
Fowler, Tonsil Surgery, 274 
Fraser, Trauma, Disease, Com- 
pensation, 274 

Goldbacher, Hemorrhoids, the In- 
jection Treatment and Pruritus 
Ani, 116 

Graham, Surgical Diagnosis, Vol. 

I, 714 

Graham, Surgical Diagnosis, Vol. 

II, 850 

Gray, Anatomy of the Human 
Body, 712 

Guttmann, Les Syndromes Dou- 
loureux de la Region Epis- 
patique, 113 

Harper, Clinical Obstetrics, 115 _ 
Harrison, Chemical Methods in 
Clinical Medicine, 716 
Harvey Lecture Series, XXIV, 
1928-1929, 272 

Hess, Die Regulierung des Blut- 
Icreislaufes, 275 

Hull, Diseases Transmitted from 
Animals to Man, 116 
Keller, Modern Otology, 276 
Kraetzer, Procedure in Examina- 
tion of the Lun^s, 114 
Kugelmass, Feeding in Infancy 
and Childhood, 712 
Laroche, Fils, Saint-Girons, Rowe 
and Rowe, Alimentary Anaphj^- 
laxis, 574 

Levine and Schoenlein, A Com- 
pilation of Culture Media, 851 
Lyle and De Souza, Manual of 
Physiology, 849 
Marriott, Infant Nutrition, 425 
Maximow, Textbook of Histology, 
852 

Myers, Tuberculosis Among Chil- 
dren, 275 

Negus, Mechanism of the Larynx, 

Nissen, Practical Massage and 
Corrective Exercise, 850 
Osborne, What Everyone Ought to 
Know, 572 



INDEX 


883 


Outline of Preventive Medicine, 571 
Pack and Davis, Burns: Types, 
Pathology and Management, 
716 ^ ^ 

Power, Clio Medica, Vol. II, 716 
Rea, Affections of the Eye in 
General Practice, 569 
Reed, Tropical Medicine in the 
United States, 713 
Reinhold, Muhlens and zur Verth, 
Kiankheiten und Hygiene der 
Warmen Lanaer, 717 
Rosenwaine, Science of Nutrition 
Simplified, 115 

Sante and Case, Annals of Roent- 
genology, vol. xi: The Chest, 569 
Stephenson, Incompatibility in 
Prescriptions and How to Avoid 
It, 674 

Toomey, Treatment of Skin Dis- 
eases in Detail, 273 
Turner, Personal and Community 
Health, 714 

Wells, Common Head Cold and 
Its Complications, 571 
• Wieman, Introduction to Verte- 
_ brate Embryology, 715 
Rhinitis, intumescent, zinc ionization 
in treatment of, 135 
Richardson, Russell, normal urine sugar 
in cystoscopic examinations, 171 
Rickets in rats, seasonal variation in 
efficiency of New Orleans sunshine 
and skyshine in preventing and cur- 
ing, 858 

Riddle,^ Matthew. C., effect of single 
massive doses of liver extract in 
patients with pernicious anemia, 1 
Rjseman, Joseph E. F., symptomatol- 
ogy of arterial h 3 ^ertension, 47 
Roentgen diagnosis of lesions of jejun- 
_ um and ileum, 738 
diagnosis and treatment of thy- 
momata, 869 

irradiation in unresolved pneu- 
monia, 868 

ray ffiagnosis and therapy of thy- 
roid disease, 446 

therapy in acute inflammatory 
conditions, 296 

treatment of morbus Basedowii, 
445 ’ 

Roentgenologic diagnosis in diseases of 
upper respiratory tract in chil- 
dren, 296 

manifestations of intracranial dis- 
ease, 444 


study of, 443 
paiS 55S^‘’ on visceral 

iiural school ventilation, study of, 451 


S 

St. Ci/Aib, Huston, normal filament 
and nonmament polymorphonuclear 
neutrophil count, 336 
Saprophytic fungi, sensitization of, 137 
Scarlet fever, epidemiology of, in sub- 
tropics, 141 
second attacks, 584 
Septic sore throat, 303 
Seward, Blanton P,, clinical study of 
visceroptosis, 548 

Siliceous dusts, will inhalation of, acti- 
vate a partially healed focus of tuber- 
culous infection, 872 
Sinusitis, maxillary, dental caries and, 
441 

Skin, diseases of ultraviolet ray therapy 
in, 590 

leprosy, immunity of certain ana- 
tomic re^ons from, 576 
lesions, radiant energy in, 297 
Smith, A. G., observations on visceral 
pain, 558 

Snider, Hiram F., new interpretation of 
van den Bergh reaction, ^8 
Spinal anesthesia, changes in spinal 
fluid following injection for, 859 
Spme treated with liver, 857 
Staphylococci in food poisoning, r61e 
of, 431 

Starr, Isaac, Jr,, circulation of the feet 
in diabetes mellitus with and with- 
out gangrene, 149 

Stenosing tendovaginitis at radial 
styloid process, 723 

Stewart, Winifred Bayard, preliminary 
notes on bacteriologic studies and 
treatment of chronic epidemic en- 
cephalitis, 256 

Stiehm, R. H., influence of gastric juice 
on erj^hropoiesis in pernicious ane- 
mia, 809 

Stomach, cancer of, gastric secretion 
in, 119 

phytobenzoar in, 590 
Strauss, Herman A., effect of amyl 
nitrite on size of heart and width of 
aortic shadow as determined roent- 
genographicaUy, 618 
Strauss, Maurice B., chlorotic anemia 
of pregnancy, 818 

Streptococcal illnesses, chronic, 430 
Streptococci from scarlet fever, ery- 
sipelas and septic sore throat, 279 
Sturgis, Cyrus C., effect of single mas- 
. sive doses of liver extract 
on patients with pernicious 
anemia, 1 

treatment of pernicious ane- 
mia with desiccated de- 
fatted stomach, 597 
Subcutaneous tissues, effect of injection 
of gases into, 303 



884 


INDEX 


Subcutaneous tissues, injection of gases 
in, local effect of, 448 
Subdural hematoma, chronic, in infants, 
286 

hemorrhage, anatomic study of, 
859 

associated ndth tentorial split- 
ting in newborn, 726 
Submucous fibrosis of bladder outlet in 
infancy and childhood, 126 
Swift, Homer F., antistrcptococcus 
serum treatment of patients with 
rheumatic fever, 497 
Synovial membranes, articular, struc- 
ture and function of, 859 
Sj^philis, treatment of, bismuth in, 585 


T 

T E M p o R o SI A X I L n A n Y subl uxation, 
clironic recurring, 281 
Thompson, William P., leukopenia re- 
sembling agranulocytosis vith recov- 
erj”^, 232 

Thymus disease, conditions simulating, 
and their diagnosis, 728 
Thju'oid gland, goitrous enlargement 
of, due to amyloidosis, 579 
Tonsil, electrocoagulation of, 134 

modern aspect of anatomj^ of, in 
relation to germinal centers and 
Iymph0c3d.es, 734 
muscular attachments of, function 
of, 131 

Townsend, Wilmot C., observations on 
etiologic relationship of ach3’lia gas- 
trica to pernicious anemia, 305 
Traumatic pneumocephalus, 722 
Treponema pallidum, albino and b’-twn 
breed of rabbit and, 303 
Tubal sterilization, simple method of, 
865 

Tubercle bacilli in organs of reinfected 
rabbits, fate of, 595 
Tuberculosis in children, 437 

experimental epidemiolog}' of, 450, 
578 

pulmonary,^ treatment of, phrenic 
exairesis in, 282 

specificity of light action in, 432 
spontaneous in guinea pig, 448 
Tuberculous infection in school chil- 
dren, a survey to determine 
prevalence of, 742 
mediastinitis, 738 

Tumors of bone, benign giant-cell, giant 
cells of, 739 

in chiasmal region, syndrome's of, 
592 

of eye and orbit, treatment of, by 
radiation, 868 

Typhus fever in United States, 302 , 


U 

Ultra VIOLET therapy, change in blood 
of newborn folloinng, 297 
Underweight children, increased growth 
by use of wheat germ, 285 
Undulant fever, etiology, epidemiology 
and laboratory diagnosis of, 
743 

studies of, 141 

in Ware County, Georgia, 744 
Urethritis, nongonorrheal, 121 
Urinary surger}’’, indwelling ureteral 
catheters in, 281 
Uterine cancer, prognosis of, 439 
fibroids, Roentgen treatmcntof,128 

V 

Vaccinia, studies of immunit3>’, reac- 
tions and effects of heat, 140 
Van den Bergh reaction, study of, 144 
Vanzant, Frances R., renal glycosuria, 
wdth ketosis, during surgical compli- 
cations, 670 

Vesicocervical fistula, 865 
Viosterol and cod-liver oil as proph34ac- 
tic antirachitic agents, 125 , 
prophylactic and therapeutic dos- 
age of, 583 

Visceral pain, observations on, 558 
Visceroptosis, clinical stud}’’ of, 548 
Vitamins in experimental infection, 
action of large doses of, 725 

W 

Weiss, Soma, s3Tnptomatology of 
arterial h3'pertonsion, 47 
Wells, P. V., llarimeter tests of circula- 
tory fitness, 372 • 

VTiooping cough, early diagnosis of, 
582 

b3'' cough-plate method, 
582 

Wilbur, Dwight L., multiple aneurysms 
of arteries of right arm, arterioven- 
ous fistula and arterial embolism and, 
221 

Winner, Otto, observations on mitral 
stenosis and measurements of nor- 
mals among Cliinesc, 200 
Wolbach, S. Burt, clinical and patho- 
logical studies on so-called tubular 
nephritis (nephrosis), 453 
Wright, Lillie M., production of h3'pCT- 
tropliic arthritis by interference with 
blood supply, 386 

Wyckoff, John, digitalis therapy m 
lobar pneumonia, 348 

Y 

Yater, Wallace M., lipoma of medi- 
astinum, 79 . . 

Ylvisaker, L. S., flarimeter tests of cir- 
culatory fitness, 372 




